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TRUE SUGGESTIONS POR THE INTERPRETATION 
OP NATURE 



PREFACE 

Thby who have presamed to dogmfttige on natare, ai 
on some well inveBtigated sub ject, ei ther f rom self >copoeit 
or arrogance, and in the profegeorial style, have inflicted 
the greateet injnry on philoeophy and leaming. For they 
haye tended to stifle and internipt inqniry exaotly in pro- 
portion ae they have prerailed in bringing othera to their 
opinion: aod their own aotiyity has not coanterbalanced 
the mischief they haveoccaaioned by corrapting and de- 
Btroying that of othera. They again who have entered upon 
a contrary conrae, and aseerted that nothing whatever ca n 
be knowp, wh ether they have fallen into this opinion from 
their hatred of the ancient sophists, or from the hesitation 
of their minds, or from an exuberance of leamiug, have 
certainly adduced reasons for it which are by no means 
contCTiptible« They have not, however, derived their 
opinion from true Bources, and, hurried on by their zeal 
and 8ome afiectation, have certainly ezceeded due modera* 
tion. But the more aocient Qreeks (whoee writings have 
periBhed), held a more prudent mean, between the arr o- ^ i 
g ance of dogmatJBm, and the deapair of Bceptioism; a nd 
\ though too frequently intermingling complaintB and indig* 
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nation at the difficulty of inqairy, and the obseurity of 
thingSY.and champing, kii it were, the bit, have still per- 
sisted in pressing tliel]^ '^pin^l and pursaing their inter* 
course with natore; (hlnJdng, as it seeccis, that the better 
method was not to dispate apon the very point of the poe- 
aibility of anything being known, bat to pair it to the test 
of ezperience. Yet thej themselves, by onlj emplojing 
the power of the anderstanding, have not adopted a fized 
rale, bat have laid their whole streas apon intense medita- 
tion, and a continaal exercise and perpetaal agitation of 
the mind. 
r Onr method, thoagh difBcalt in its operatioa, is easily 
ezplained. It consists in determining the degrees of cer- 
taintj, while we, as it were, restore the senses to their 
former rank, bnt generallj reject that operation of the 
mind which foUows close apon the senses, and open and 
establish a new and certain coarse for the mind from the 
first actaal perceptions of the senses themselves. This, no 
donbt, was the yiew taken by those who have assigned so 
mach to logic; showing clearlj thereby that they soaght 
some sapport for the mind, and snspected its .nataral and 
spontaneoas mode of action. Bat this is now employed 
too late as a remedj, when all is clearlj lost, and after the 
mind, bj the dailj habit and intercoarse of life, has come 
prepoBsessed with corrapted doctrines, and fiUed with the 
vainest idols. The art of iogic therefore being (as we have 
mentioned), too late a precaation,' and in no waj remedj- 



> Because it was idle to draw a logical conclusion from false prindples, error 
being propagated as much bj faiae premUee, which logic doee not pretend to 
examine, as hj illegitimate inference. flence, aa Bacon aajs further on, meu 
being easily led lo oonfound legitimate inference with truth, were oonflrmed 
in their errors hj the ver^ subtilty of their genius.— M 
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ing the matter, has tended moie to oonflrm errmi tban to 
difloloae tmth. Oar only remaining hope and aalyation ia 
to begin the whole labor of the mind again; not learing 
it to itself, bat direoting it perpetnally from the Tery flrst, 
and attaining onr end aa it were by meohanioal aid. If 
men, for instanoe, had attempted mechanioal labors with 
their handa alone, and without the power and aid of inatra* 
ments, as they have not heaitated to oarry on the labom 
of their underatanding with the nnaided efforti of tbeir 
mind, tbey wonld have been able to move and overcome 
bat little, thoagh they had exerted their atmoet and onited 
powen. And jast to paaae awhile on thia compariaon, 
and look into it as a mirror; let na aak, if any obeliak of 
a remarkable auBe were perohanoe reqaired to be moTed, 
for the parpoee of gracing a triumpb or any aimilar pag- 
eant, and men were to attempt it with their bare handB, 
woold not any sober spectator avow it to be an act of the 
greateat madness? And if thej ehoald increase the nam* 
ber of workmen, and imagine that they could thas sacceed, 
would he not think so still more ? Bat if thej chose to make 
a selection, and to remov^e the weak, and only employ the 
strong and vigorons, thinkiog by this means, at any rate, 
to achiev^e tbeir object, would he not say that they were 
more fondly deranged? Nay, if not content witb this, they 
were to determine on consulting the athletic art, and were 
to give orders for all to appear with their hands, arms, and 
moscles regalarly oiled and prepared, would he not ezclaim 
that they were taking pains to rav^e by method and design? 
Yet men are hurried on with the same senseless enei^ and 
useless combination ia intellectual mattere, as long as they 
ezpect great resalts either from the number and agreement, 
or the excellence and acuteness of their wits; or even 
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8 PREFACE 

strengthen their minds with logic, whioh maj be con- 
sidered as an athletic preparation, but yet do not desist 
(if we rightlj consider the matter) from applying tbeir own 
understandings merelj with all this zeal and efEort. While 
nothing is more clear, than that in everj great work eze- 
cuted bj the hand of man without machines or implements, 
it is impoesible for the strength of indiridaals to be in- 
creased, or for tbat of the multitude to combine. 

Having premised so much, we lay down two points on 
which we would admonish mankind, lest thej should fail 
to see or to obsenre tbem. The flrst of these is, that it is 
our good fortune (as we consider it), for the sake of eztin- 
guishing and removing contradiction atid irritation of mind, 
to leaye the honor and reverence due to the ancients un- 
touched and undiminished, so that we can perform our ^ 
intended work, and yet enjoj the beneAt of our respectful 
moderation. For if we should profess to offer something 
better than the ancients, and jet shoald pursue the same 
course as they have done, we could never, by any artifice, 
contrive to avoid the imputation of having engaged in a 
contest or riralry as to our rcspective wits, excellences, 
or talents; which, thoagh neither inadmissible nor new (for 
why should we not blame and point out anything thnt is 
imperfectly discovered or laid down by them, of our owa 
right, a right common to all?), yet however just and allow- 
able, would perhaps be scarcely aa equal match, on accouot 
v^ of the disproportion of our streagth. But since.our preseat 
plaa leads up to opeu an entirely different course to the 
understanding, and one uaattempted aad onknowa to them, 
the case is altered. There is aa ead to party zeal, and we>^ 
oaly take upoa ourselves the character of a guide, which 
requires a moderate share of authority aad good fortune, 
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PREFACE 9 

ratber than talenta and excellenoe. The flrat admoaition 
relates to persons, the next to thinga. 

We make no attempt to diatorb the ajstem oi philoeophy 
that now preyaila, or any other which may or will exist, 
either more correct or more complete. For we deny not 
that tbe received sjstem .of philoeophy, and others of a 
aimilar natore, encoarage diacassion, embellish harangaeSi 
are employed, and are of service in the daties of the pro- 
fessor, and the affairs of civil life. Naj, we openly express 
and declare tbat tbe philosopby we offer will not be very 
osef al in sach respects. It is not obvioos, nor io be ander- 
stood in a carsory yiew, nor does it flatter the mind in its 
preconceived notions, nor will it descend to the level of tbe 
generalitj of mankind anless bj its advantages and efiects. 

Let there exist then (and may it be of advantage to 
both), two soarces, and two distribations of learning, and 
in like manner two tribes, and as it were kindred families 
of contemplators or philosophers, withoat anj hostilitj or 
alienation between them; bat rather allied and anited bj 
mataal assistance. Let there be in short one metbod 
of caltivating the sciences, and anotber of discovering 
them. And as for those who prefer and more readilj re* 
ceive the former, on accoant of their haste or frpm motives 
arising from their ordinarj life, or becaase thej are anable 
from weakness of mind to comprebend and embrace the 
other (wbicb most necessarilj be the case with bj far tbe 
greater namber), let os wisb that tiiej maj prosper as*thej 
desire in their andertaking, and attain what thej parsae. 
Bat if anj individaal desire, and is anxioas not merelj to 
adbere to, and make ose of present discoveries, bat to pene- 
trate still farther, and not to 4^rcome his adversaries in 
dispates, bat natare bj labor, not^in shqrt to give elegant 
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10 PREFACE 

and spedoiui opinionSf bnt to know to a oertainty aad dem- 
onatration, let lum, as a trae son of science (if each be his 
wisb), join with os; that when he haa left the antechambers 
of natare trodden by the mnltitade, an entrance may at last 
be discovered to her inner apartments. And in order to be 
better andentood, and to render oar meaning more familiar 
bj assigaing determinate names, we have accastomed oar- 
selves to call the one method the anticipation of the mind, 
and the other the interpretation of natarei 

We have still one reqaest left. We have at least re- 
flected and taken pains in order to render oar propoeitions 
not only trae, bat of easj and familiar access to men's 
mindSf however wonderfally prepossessed and limited. 
Tet it is bat jost that we shoald obtain tbis favor from 
manldnd (especially in so great a restoration of learning 
and the sciences), that whosoever may be desiroas of f orm- 
ing any determination apon an opinion of this oar work 
either from his own perceptions, or the crowd of aathori- 
ties, or the forms of demonstrations, he will not expect to 
be able to do so in a carsory manner, and while attending 
to other matters; bat in order to have a thoroagh knowledge 
of the sabject, will himself by degrees attempt the coarse 
which we describe and maintain; will be accastomed to the 
V^ sabtilty of things which is manifested by experience; and 
will correct the depraved and deeply rooted habits of his 
mind by a seasonable, and, as it were, jast hesitation: 
and then, finally (if he will), ase his jadgment when he. 
has began to be master of himself . 
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APHORISMS— BOOK I 

ON THB INTERPRETATION OF NATURE AND THE 
EMPIRE OF MAN 

I. Mait, as the minister and interpreter of nature, does 
I and nnderstands as maoh as his obeenrationfl on the order U^' 
[of nature, either with regard to thinga or the mind| permit 
him, and neither knowa nor is capable of more* 

n. The unassiBted hand and the understanding left to 
itself possess but little power. Effects are produced by thp 
meana of instruments and helps, whicb the understanding^ 
requires no less than the hand ; and as instruments either V 
promote or regulate the motion of the hand, so those that 
are applied to the mind prompt or protect the understanding. 

III. Knowledge and human power are synonymous, sinoe 
the ignorance of the cause frustrates the effect; for nature is 
only subdued bj submission, and that which in contem-') 
plative philosophj corresponds with the cause in practicalj 
science becomes the rule. 

lY. Man while operating can only applj or withdraw ^ 
natural bodies; nature internally performs the reet. 

y. Those who become practically versed in nature are, 
the mechanic, the mathematician, the phjsician, the al- 
chemist, and the magictan,^ but all (as matters now stand) ^,,^ 
with faint efforts and meagre success. 

' Baoon umi the tenn in iti andent Mn«e, end meftns one who, knowing 
the oocult properties of bodies, is able to etartle the ignorant bj drawing oat of 
thera wonderful and unforeseen ohangee. See the 85th ephori«n of this bookg 
and the 6th cap. boolc iii ol the De Augmentis Sdentiaram, where be speaks 
more otoarijr— At. 

(11) 
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12 NOVUM OBGANUM 

yi« It woold be madness and inoonsUtenoj to sappose 
that things whioh have never yet been performed can be 
performed withoat employing aome hitherto ontried means. 

Yn. The creationfl of the mind and hand appear very 
nameroosy if we jadge bj books and mannfaotures; bnt all 
that variety oonaists of an exoeBsive reflnement, and of de- 
daotionfl from a few well lcnown matters — not o/ a number 
ofaoDiomaJ^ 

Yin. Even the effects alreadj discovered are dae to 
chance and experiment rather than to the sciences; for oar 
present sciences are nothing more thaa pecaliar arrange- 
ments of matters already disoovered, and not methods for 
tliscoverj or plans for new operations. 

IX. The sole caase and root of almost every defect in 
the sciences is this, that while we falselj admire and extol 
the powers of the haman mind, we do not search for its 

helps. 

, X. The snbtiltj of natare is far bejond tfaat of sense 
or of the anderstanding: so that the specioas meditations, 
specalations, and theories of manlciQd are bat a kind of . 
insanitj, onlj there is no one to stand bj and observe it. 

XI. As the present sciences are aseless for the discoverj 
of effects, so the present sjstem of logic* is aseless for the 
discoverj of the sciences. 

* B/ ihia term axiomata, Bacon here ipeaks of general prindples, or uniyer- 
■al law8. In Uie 19Ui aphorism he emplojra the term to ezprees an^ propositioa 
oollected from facts bjr inductioD, and thus fltted to beoome the aiarting-point 
of deductiTe reasoning. lu the last and more rigorous sense cf the term, Baoon 
held thef arose from experience: See Whewell^s "Phiioeophy of the Inducti?e 
Sciencee/' toI. i. p. 14; end Mill'a *'Iiogio," voL i. p. 311; and the June 
"Quarterly," 1841, for the modem phaee of the discusaion.— iBi. 

* Baoon here attributee to the Aristotelian logic the erroneous oonaequenoes 
wbioh •pmng out of ite abuae. The demonairative forms it exhibita, whether 
yerbally or mathematically ezpredsed, are neceasary lo the aupport, yeridcation, 
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mvUM OEaANUM 18 

Xn. The present sjstem of logic rather MsistB in con* 
firming and rendering inyeierate the errora foanded on 
Tulgar notions than in searching after trnth, and ia there- 
fore more hurtful than nsefuL 

Xm. The syllogiam ia not applied to the prindples of 
the acienoea, and ia of no avail in intermediate azioma,* aa ^ 



•ad ezteniion of induetkNi, aad when tiM propotltioiit chof cnbraoo m louiidid 

00 an aoeorato oiid dooo obMmtion of iaoU, Uw oondoiioQS to whlch thqr 

laod, eTon i& monl •cSooee, mey be regorded m oertein ae the fecte wreeted oat 

otf natiire by direet experiment. In phjeice euch forme ere ebeolutely leqnired 

to genenlxM the reeulte ol ezperienoe, end to oonneot intennediete nxiome wf th 

Iftwe etill more generel, m le eafflclentlj etteeted bj the fMt, ihet no edenee 

■ince Becon'e 6aj hM oeMed to be experimentai by the mere method of induc* 

tlon, end thnt all beoome ezeci oul/ eo fer ee the/ rlM aboTo experienoe, end 

conneot iheSr ieoleted phenomene with general Uwe bj the prindplM of deduc* 

tiTO reoMning. So fer, then, ere thoM forme trom being ueeleM, that thej are 

abeolutelj eeeentlal to the adTanoement of the edenoM, and in no caM oan be 

I looked on m detrimentai, except when obtruded in the plaee of direci experi- 

I meni, or emplojed m a meane of dedudng condoaione about nature frpm im- 

[ aginary hjpotheeM and ahetraot oonMptiona. Thie had bMn unlortnnatdj tbe 

^ practiM of the Oredce. From the rapid deTdopment geomeuj leMiTod in their 

hande, thej imagined the eame method wouid lead to rMolte equall/ briliiaot in 

natunil edenM, and anatching np eome abetraet prindple, which they carefuUf 

lemoTed from the tMt of experiment, imagined thej couid reaeon ont from it ah 

I the lawe and extemd appeaianoM of the nnlTeree. The echolMtiM were im- 

I peUed akwg the eame path, not onl/ by preoedeot, hut bj pfofeedoo. Thedogj 

WM ihe onlj eclence which recdTod from them a eoneietent derdopment, and 

the d priori grounde on which ii rMted preTonied them from emplojing anj 

other method in the pureuit of naUual phenomena. Thue, forme of demonetra- 

tion, in themedTM aoourate, and ol momentoue Tdoe in thdr proper ephere, 

beeame confounded with fable, and ied men into the IdM th^ were exploring 

tmih when they were onlj accuratdy dedudng error from error. One principle 

OTor M eUghtij defleoted, Uke a falM quantitj in an equation, eould be anffident 

to infMt the whoie eeriM of condudons of which it wm the boM; and thongh 

the philoeopher might eubeequently deduce a thousand ooneecntiTe inferenoM 

with the utmMt accunMqr or preddon, he woold ool/ eucceed in drawing oot 

' Tory methodicaUj nine hnndred and nlnety-nine errore.— iBl 

* It would appear f rom thie and the two preoeding aphoriame, thai Bacoo 

Idl into the error ^ denying the utUity of ihe s/Uogiem in the Terj part of 

, inductiTe edenM where it ie eeeeniiaUy required. I«ogic, like mathematice, la 
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14 NOVUM OBGANUM 

being verj nneqiial to the sabtilty of natare. It forces 
aaaeDt, therefore, and not things. 

XIT. The eyllogiflm oonsists of propbeitions; propoei- 
tions of worde; words are the signa of notions. If, there- 
fore^ the notions (which form the baeifl of the whole) be 
confnaed and careiessly abstracted from thingSy there is no 
I aolidity in the snperstraoture. Oar only hope, then, ia in 
genaine indnction. 

XY. We have no sonnd notions either in logic or phys- 
ics; sabstance, qnalitj, action, passion, and existence are 
not dear notions; mnch less weight, levity, density, tena- 
V^ ity, moistare, dryness, generation, corrnption, attraction. 



purei/ a loniial proceM, and muBt, m the scaffolding (o Iho baildiag, be em- 
plojed to arrange facts in the structuie of a science, and not to form anjr por- 
tion of ite groundwork, or to supplj the materials of which the sjatem is to 

s/ be compoaed. The word syUog^m, Itke most other pyachologieal tenns, lias 
no flzed or original sigpiiflcation, but is sometimee employed, as it waa by the 
Greeks, to denote generai reaaoning» and at othen to point out the formal 
method of dedudng a particular inferenoe from two or more general propoai- 

^ tlona. Baoon does not con&ne the term within the boundariee of exprees ded« 
nition, but leayea us to infer that he took it in the latter sense, from hia cuatom 
of aseociating the term with the wranglings of the schools. The scholastics, it 
is true, abused the deductive syllogism, by employing it in its naked, skeletoa« 
Hke form, and confounding it with the whole breadtb of logicai theory; biit 
||l their errors are not to be visited on Aristotle, who nerer dreamed of plajring 
with formal syllogiams, and, least of all, mistook the descending for the ascend- 
Ing Beries of Inference. In our mind we are of aocord with the Stagjrite, who 
propounds, as far as we can interpret him, two modes of inrestigating tmth— 
the one bj which we asoend f rom particular and singular facts to general laws 
and azioma, and the other hy which we descend from oniyersai propoeitions to 
the hidiTidual cases which they Tirtualljr hiclude. Logio, therefore, must equaUjr 
yindicate the formal purity of the aynthetic illation by which it ascends to tho 
whole, as the analjtic process bj which it desceiids to the pans. The deductiTO 
and inductive ayUogism are of equai signiflcance in bullding up any body of 
truth, and whoeyer restricts logic to either process, mistakes one-half of its 
proyince for the whole ; and if he acts upon his error, wiU paraiyze liis meth« 
ods» and strike the nohlest part of soienoe with sterilitx.— J^. 
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repalsios, elemeiiti nuttfter» form, and the like. They axe 
all fantastical and Ql-defined. 

ZYL The notiona of less abstract natoies, as mani dogi 
dove, and the immediate perceptions of sense, as heat, oold, 
white, black, do not deceive os materiallyf yet eyen these 
^are sometimes confosed by the mutability of matter and 
the intermixture of things. AU the rest which men have 
hitherto employed are errors, and improperly abstracted 
and deduced irom things. 

XYn. There is the same degree of licentiousness and 

«/ error in forming axioms as in abstracting notions, and that 

in the flrst principles, which depend on common induction; 

still more is this the case in axioms and inferior propoei* 

tions derived from sjllogisms. 

XYin. The present discoveries in science are such as 
lie immediately beneath the surface of common notions. It 
is necessary, however, to penetrate the more secret and re- 
mote parts of natare, in order to abstract both notions and 
axioms from things by a more certain and guarded method. 
^^ XIX. There are and can exist but two ways of investi- 
gating and discoverini; trath. The one hurries on rapidly 
*^ from the senses and particulars to the most general axioms, 
and from them, as principles and their supposed indispat* 
able truth, derives and discovera the intermediate axioms. 
This is the waj now in use. The other constructs its axioms 
from the senses and particulars, bj ascending continuallj 
and gradually, till it finally arrives at tbe most general 
axioms, which is the true but unattempted way. 

XX. The understanding when lefi to itself proceeds by 
the same way as that which it would have adopted under 
ihe guidance of logic, namely, the first; for the mind is fond 
of starting ofi to generalities, that it may avoid labor, and 
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af ter dwelling a little on a sabject is f atigtied by experiment. 
But thoee eTils are augmented by logiCf for the sake of the 
oetenttftion of dispute. 

XXI. The nnderstanding, wben left to itself in a man of 
a steady, patient, and reflecting disposition (especially when 
imimpeded by received doctrines), makes some attempt in 
%/ the right way, but with little effect, since the understandiDg, 
undireoted and unassisted, is unequal to and unfit for the 
task of vanquishing the obscurity of things. 

XXn. Each of these two ways begins from the senses 
and particalars, and ends in the greatest generalities. Bat 
they are immeasurably different; for the one merely touches 
cursorily the limits of experiment and particulars, while the 
other runs duly and regularly through them — the one from 
the very outset lays dowo some abstract and useless general- 
ities, the other gradually rises to those principles which are 
really the most common in nature.* 

C XXIII. There is no small diSerence between the idols 
of the human mind and the ideas of the Dlyine mind — that 
is to say, between certain idle dogmas and the real stamp 
and impressioD of created objects, as they are found in 
nature. 

XXIV. Axioms determined upon in argument can never 

assist in the disgovery of new efiects; for the subtilty of 

j nature is vastly superior to that of argument. But axioms 

properly and regularly abstracted from particulars easily 



* The Laiin is, od ea qum rsvera ntnt natttroB notiora, ThiB expression, 
naturm noiiora, naiurcB noHor, ifl so frequenU/ emplojred by Bacon, that we 
may condude it to point to some diatinguiBhing feature in the Baconian pbyaics. 
It properlj refers to the most evident principlea and lawa of nature, and apringa 
from that ajstem which regards the material uoiTerse as endowed with intelli- 
gence, and actlng according to rules elther fashioned or clearljr understood b/ 
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point oat and deflne new pariieulani, and therafore imput 
activitj to tbe aeienoea. 

XXY. The azioms now in nee «re deriyed from a aoanlj 
handful, as it were, of experiencef and a few particalars.of 
freqnent oocurrencey whence they are of mach the eame 
dimensions or extent as their origin. And if any neglected 
or unknown instance occarg, the axiom is eaved bj some i^^ — 
frivoloas distinction, when it would be more consistent with y^ 
trath to amend it 

XXYI. We are wont, for ^the sake of distinotion, to call 
that human reasoning whieh we applj to nature the antiei> 
pation of natare (as being rash and prematare), and that 
which is properly dednced from things tbe interpretation <rf 
natare. 

XXYII. Anticipations are safficientlj powerful in pro- 
ducing unanimity, for if men were all to become eren uni- 
formlj mad, they might agree tolerably weli with each ^ 
other. 

XXYUI. Anticipations again, will be assented to much 
more readily than interpretations, because being deduced 
from a few instanles, and these principallj of familiar oc- 
carrence, tbej immediately hit the understanding and sat- 
isfy the imagination; while, on the contrarj, interpretations, 
being deduced f rom yarious sabjects, and these widel j dis- 
persed, cannot saddenlj strike the understanding, so that in 
common estimation thej most appear difficult and discord- 
ant, and almost like the mjsteries of faith. 

XXIX. In sciences foanded on opinions and dogmas, it 
is right to make ase of anticipations and logic if jou wish to 
force assent ratber than things. 

XXX. If all the capacities of all ages sbould unite and 
combine and transmit iheir labors; no great progress wiil be 
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made in leftnung by anticipationB, becanse the radioal errors, 
and those which oconr in the flrst procesa of the mind, are 
not onred bj the excellence of snbseqnent meana and reme- 
diee. 

XXXI. It is in yain to expect any great progress in the 
sciences bj the snperindncing or ingrafting new matters 
npon old. An instanration mnst be made from the rerj 
fonndations, if we do not wish to revolre forever in a cir- 

I cle, making onlj some slight and contemptible progresa. 

XXXII. The ancie nt anthora and all othen are left in 
nndispnted possession of their honors; for we enter into n o 
oomparison of capacity or talent, bnt of metho d. and assnme 
the part of a gnide rather than of a critic. 

XXXIII. To speak plainly, no correct jndgment can be 
formed either of onr method or its discoveries by those an- 
ticipations which are now in common nse; for it is not to be 
reqnired of ns to snbmit onrselves to the jndgment of the 
very method we onrselves arraign. 

XXXIY. Nor is it an easj matter to deliver and explain 
oar sentiments; for those things which are in themselves 
new can yet be onlj nnderstood from some analogy to what 
is old. 

XXXY. Alexander Borgia' said of the expedition of the 
French into Italy that they came with chalk in theii^ hands 
to mark np their lodgings, and not with weapons to force 
their passage. Eren so do we wish onr philosophy to make 
its way qnietlj into those minds that are fit for it, and of 
good capacitj; for we have no need of contention where we 



* This Borgm was Alexaoder YI., uid the erpedition alluded (o that in 
which Oharles Yin. o^erran the Italian peninsttla in flye monthB. Baoon naes 
the same illuetration in oonduding hia survex o( naiural philosophj, in the aeo- 
ond book of the "De Angmentis."*— ^ 
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difEer in fint prineipleB, and in oor very nodou, uid eren 
in onr fomui of demonstration. 

XXXVI. We have bnt one simple method of delivering 
oar sentimentSy namely, we mnst bring men to partionlani 
and their r^olar Beries and order, and^^they mnst for a while i 
renonnce their notions, and begin to form an aoqnaintance| 
with things^ 

XXXVil. Oar method and that of the aoeptice* agree 
in 8ome respects at first setting ont, bnt difier moet widely, 
and are completelj oppoaed to each other in their concla- 
sion; for they ronndly assert that nothing can be lcnown; 
we, that bnt a small part of natnre can be known, by the 
present method; their next step, howeyery ie to dcBtroy the 
anthority of the senaes and anderatandingf while we invent 
and sapplj them with aaaiatance. 

XXXYIII. The idola and false notions^which have al- 
read j preoccnpied the homan nnderstanding, and are deeplj 
rooted in it, not onlj so beset men'8 minds that thej become 
difficnlt of access, bat even when access is obtained will again 
meet and troable os in the instanration of the sciences, nn- 
less mankind when forewarned guard themselves with all 
{>ossible care against them. - «s— 

XXXIX. Fonr species of idols beset the hnman mind,' 



^ Rafio aoriftm qui aeataitpHam tenMr»»!. Bmod alludM to the memben 
, of the later ecedemy, who held the ^««^^11^««, or the impoeeibility of compre- 
«/ hendiog aiiTthing. His translator, howeyer, makee him rafer to the eceptice» 
who neither dogmatised about the known or the unknown^ but simpiy held, 
tliat aa all knowiedge wae relatiTe, ^9^ wivtm, n, man coold nerer arriye at 
abeolute truth, and therefore could not with oertainty af&rm or deny any* 
thing.— Ai. 

* It ia argned by Hallam, with sone appearance of trudi, that idois ie no4 
the correet tnmalation of «u«a«, from whieh the original idola is manifestiy de^ 
rlted: bnt that Baeoo used it in the Hterel aense attached to it by the Oreeka» 
as a spedes of lUnslon» <Nr false appearanoe, aud not as a spedes oX diviuity be> 
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to wliioh (for difltinction^s sake) we have assigned nameSi 
oalling the flrat Idols of the Tribe, the aecond Idols of the 
Den, the third Idols of the Market, the foarth Idols of the 
Theatre. 

1 XL. The formation of notions and axioms on the foun- 

I dation of trae indaction is the only fitting remedy bj which 

I we can ward ofi and expel-^these idols. It is, however, of 

great serrice to point them oat; for the doctrine of idols 

bea» the same relation to the interpretation of nature as 

that of the confatation of sophisms does to common 

44 -^. • -^>^^^4*i XLI^The idols of the tribe are inherent in haman nature 
^j^A^jf ' :^'::;.and the very tribe or race of man; for man's sease is falsely 

'%v asserted to be the standard of things; on the contrary, all 

the perceptions both of the senses and the mind bear refer- 

^ y^ ence to man and not to the aniyerae, and the human mind 

P^ resembles thoee uneven mirrora which impart their own 



# 



fore whieh the mind bows down. If Hallam be right, Bacon U sayed from the 
odium ol an analogy which hls foreign oommentators are not far wrong in de- 
Boundng aa harbarous ; but thia serYice ia rendered at the ezpense of the men 
who haye attached an oppoaite meaning to the word, among whom are Brown» 
Playfair and Dugaid Stewart.— JSi. t 

* We cannot see how these idola haye leaa to do with aophistic^l paralogisma 
than with naturai philoeoph/. The procesa of acientiflc induction mvolyes onlj 
the iirst eiements of reaaoning, and preaenta such a clear and laDgible suriace» 
aa to allow no Inrking-place for prejudioe; whiie queatioDs of poUtica and 
morala, to whtch the deductiye method, or oommon logic, aa Bacon calia it, is 
peeuliariy appiicabie, are eyer liabie to be swajred or peryerted by the preju- 
dioes he enumeraces. After mathematics, physical scienoe is the least amenable 
to the illusions of fe^ng; each portion haying been alreadj tested bj experi- 
ment and obseryation, ia fitted into its place in the system, with all the rigor 
of the geometrical method; affection or prejudioe cannot, as in matters of laste» 
history or religion, select fragmentary pieces, and form a system 6f their own. 
The whole must be admitted, or the structure of authoritatiye reason rased to 
tbe ground. It is ueedless to saj that the idols enumerated present only 
another interpretation oi the substance of iogicaL faUacies.^JCtf. 
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propertieB to diiEerent objectB, f rom whiob imjs aie emitted . 
and distort and diafignre tliem.'\ 

XLTT. The idols of the den are thoae of eaoh indiyidualu (^. 
for everybody (in addition to the erron oommon to the zaoe/ 
of man) has his own individual den or eavemi which inter-^ 
cepts and oorrupts the light of naturCi eitber from hia own 
peouliar and singular dispoeition, or from hia education and ^ 
interoourse with others, or from his reading, and the author* 
ity acquired by those whom he reyerenoea and admireai or 
from the different impreeeiona produced on the mind, as it 
happens to be preoccupied and prediapoeedy or equable and 
tranquil, and the like; so that the apirit of man (according 
to ita seyeral dispoeitiona), ia yariablei conf uaed, and as it ^ 
were actuated by chance; and Heraciitns said well that men 
aearch f or knowledge in lesser worlds, and not in the greater 
or oommon world. 

XLTTT. There are also idols formed by the reoiprooal in- 
tercourse and society of man wiih man, which we call idola 
of the market^ from the oommerce and assooiation of men 
with each other; for men conyerse by means of languagey 
but words are fonned at the will of the generality, and there 
arises from a bad and unapt formation of words a wonderf ul 
obstruction to the mind. Nor can the definitioDS and ex* 
planations with whicb learned men are wont to guard and 
protect themselyes in some instances afford a complete rem- 
edj — words still manifestly force the understanding, throw 
eyerything into confusion, and lead mankind into yain and 
innumerable controyersies and fallacies. 

XLIY. Lastly, there are idols which haye crept into l^iuTyK 



3^ge>r- 



^ Tbs prapena^f lo tlilt lUniioii maj \m Ttowad in the tpirit of sjittm, 
cr bMlj gMMnUsatum, whioh it stfll om of tlw ohSel otatMte in «bo poth 
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\men'8 miBds irom ihe various dogmas o£ peonliar systems 
s>i philosophy, and also from the perverted rules of demon* 
Btration, and theae we denominate idola of the theatr e; for 
we regard all the syBtems of philosophy hitherto receiyed 
or imagined, as so many plays bronght ont and performed, 
V creating fictitions and theatrical worlds. Nor do we speak 

oniy of the present systems, or of the philosophy and sects 
of the ahcients, since numerous other playa of a similar 
natore can be stili composed and made to agree with each 
other, the caoses of the most opposite errors being generally 
the same. Nor, again, do we allade merely to general sys* 
tems, bat also to many elements and axioms of sciences 
which have become inveterate by tradition, implicit cre- 
dence, and neglect. We must, however, discuss each spe- 
cies of idols more fully and distinctly in order to guard the 
human anderstanding against them. 
^ XLY. The human understanding, from its pecuUar na* 
ture, easily sapposes a greater degree of order and equality 
in things than it really finds; and although many things in 
nature be sui generis and most irregalar, will yet invent 
parallels and conjagates and relatives, where no such thing 
is. Hence the fiction, that all ceiestial bodies move in per- 
^^ fect circles, thus rejecting entirely spiral and serpentine 
lines (ezcept as explanatory terms)." Hence also the ele* 

M Though Kepler had, when Bacon wrota thiB, alraad/ demonatrated hia 
three great laws ooDcerxuxig the eUiptical path of the planeta, neither Baooa 
nor Deacartea seeaui to have known or asaented to hia diacoTeries. Onr anthor 
deemed the startling aatronomioal announcements of hia time to be mere theo* 
retio ioltttions of the phenomena of the heavena, nol io perfect aa thoae ad- 
vanead bj antiquitjr, but atill deaenring a praise for the ingennitj diaplayed in 
their contriyance. Bacon believed a hnndred Buch aystema might eziat, aad 
though tme in their ezplanation of phenomena, jret might ali more or leM 
diller, aooording to the preoonoeiTed notiona which their frmnera bronght to 
the aunrejr of the heavena. He even thought he might put in hia claim to the 
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ment of flre is introdaced with its peonlitr orbit,** to keep ^" 
sqaare with those other three whioh are objects of our 
BeoseB. The relatiye rarity of the elements (as they are 
called) is arbitrarily made to yary in tenfold progreBsioiiy , 
with many other dreama of the like natore/* Kor ia this : 
f oUy conflned to theories, bnt it ia to be jnet-with eyen in v 
rimple notions. ,.. , .. ^ 

XLYI. The human nndentanding, when any proposi* \ «^' 
tion has been once laid down (either from general admission | 
and belief , or from the pleaaore it afforda), forces eyerythiog l 
else to add fresh snpport and conflrmation; and althoagh ^ 
mo6t cogent and abundant inslances may ezist to the con* 
trarj, yet either doea not obsenre or despiaes themi or gets 
9d of and rejects them bj some distinction, with yiolent and 
injorioos prejndice, rather than 8acrifioe.the anthority of its 
first conolosions. It was well answered by him'* who was 



nottoe ci pMteritjr f<Mr hifl Mtronoiiiietl ingonulty, and, m Ptolom/ had labored 
by meant of epiqrcte and eooentrioe, and Sepler with ellipeet, to explain the 
lawa of pUoetarj motion, Baoon thooght the m/itery woold anfold itaelf quite 
as phiioaophieaDj through spiral lab/rintha and serpentine linea. What the 
detaila of hia ajatem were, we are left to oonjecture, and that from a Torj 
meagre but nalre aooonnt of one ol hia inventiooa whioh be haa left in hia 
Miaoellaa/ 1CS8.— jE». 

^* Sinc eUmeatum iffni$ cum orhe nto Mroiactem ut, Bacon aaw in flra 
the mere reault of a certain oombination of aotion, and waa oonaequenUj led 
to denj ita elementaiy charaoter. The ancient phjaidata attrlbuted an orbit to 
each of the four elenienta, into which th^ reaolTed the uniTerae, and aupposed 
their qiherea to inTolTe eaoh other. The orbit of the earth waa fai the centre» 
ihat <^ fire at the droumference. For BacoD'a inquiaition into the nature 
of heat, and ita oomplete faiiure, aee the commencenent of tha aecond boolc 
of the KoTum Organum.— AL 

» Bobert Vludd ia the theoriat aUnded to, who had snppoaed the giartt^ 
of the earth to be ten timca heaTier than water» that of waler ten timea heaTier 
tban air» and that of air ten timea heaTier tfaan flrek— Ai 

M JDiagoraa. The aame anuaion ooenra fai the aeoond part o< ths AdTance-^N 
o< Leamittg, whera Baoon treato of the idola o< tfae min4 / 
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shown in a temple the votiye tablets sospended by such as 
hftd escaped the peril of shipwreok, and was pressed as to 
whether he wonld then recogniM the power of the gods, bj 
an inqniry, Bnt where are the portndts of thoae who have 
periahed in spite of their yows ? AU anpentition ia muoh 
the game^ whether it be that of aatrology, dreama, omena, 
retributiye jadgment, orihd llkc, in all of which the deluded 
/ belieyera obeerye eyentB which are f ulfllled, but neglect and 
paaa oyer their failure, though it be much more common. 
Bnt this eyil inflinuatea itself still mOTe craftily in philoso- 
phy and the sciences, in which a settled mazim yitiateb and 
goyerufl eyery other circumatance, though the latter be much 
more worthy of oonfldence. Besidea, eyen in the absence 
of that eagemess and want of thought (which we haye men- 
tioned), it is the peculiar and perpetual error of the human 
understanding to be more moyed and excited by affirmatiyea 
than negatiyes, whereas it ought duly and regularly to be 
impartial; nay, in establishing any true axiom the negatiye 
I instance is the most powerf uL 

XLYII. The human understanding is most excited by 
that whicb strikes and enters the mind at once and sud- 
denly, and by which the imagination is immediately filled 
and inflated. It then begins almost imperceptibly to con- 
ceiye and suppose that eyerything is similar to the few 
objects which haye taken possession of the mind, while it 
ia yery slow and unfit for the transition to the remote and 
heterogeneous mstances by which axioms are tried as by 
flre, unless the office be imposed upon it by seyere regula- 
tLons and a powerf ul authority. 

XLYin. The human understanding is actiye and cannot 

t or rest, but eyen, though without efiect, still pressea 

rd. Thufl we cannot conceiye of any end or external 
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i/^^boandary of the world, and it seemB neoeMarily to occor 
to oa that tkere moat be something bejond. Nor can we 
imagine how eternitj haa flowed on down to the present 
daj, since the oaaallj receitred distinction of an infinity, 
a parte ante and a parte poat,** cannot hold good; for it 
woald thence follow that one infinitj ia greater than an- 
other, and also that infinitj is waating awaj and tending 
to an end. There ia the aame difficaltj in considering the 
infinite divisibilitj of linea, ariaing from the weaJcneaa of 
oar minds, which weakneaa interferea to still greater dis- 
adrantage with the diaooTerj of canaeB; for althongh the 
greateat generalitiea in natore mnat be poaitiye, jnat aa 
thej are foand, and in faot not caoaable, jet the haman 
nnderstanding, incapable of resting, Beeka for Homething 
more inteUigible. Thaa, howerer, while aiming at f arther] 
progreas, it falla back to what is actoallj less advanced,! 
namelj, ftnal caoses; for thej are dearlj more allied to 
man's own natare, than the sjstem of the nniverse, and 
from ihis soarce thej have wonderf allj corrapted philoso-j 
jphj. Bat he woald be an anskilfal and shallow philoso-i 
Ipher who shoold seek for caases in the greatest generalities,' 

tt ▲ Mbokfttfe tsim, to signify th« two «toraittM of pMt snd 'futuro daz»> 
tfcxi, tliftt fttMoh oat on both sidM of Um nftirow istbniuft (timo) ooeupiod bjr 

Iaifta. it nrast bo rftnMmbered thftt Bftoon llfed before the dootrine of limits 
gSTe liM to the higher oftlonluft, ftnd therefore conld hftTft no oonMptlon of dif- 
teMt dftnomfafttionft of failinitiM: on the other hend he woold have thooght 
tiftft nftB Inaftae who ahoald hftTo telked to him aboot Ubm inikniteljr grMt, in* 
doaing ftnglM iaflnltaljr httle; that a right line» whloh Ift a lif^i ttne m long m 
H Ift ilnitft^ bf ehftnglng inilnltftljr litile lu direotkm, beeoiaM ea Inilnltft car?e^ 
■nd that e eoire mftj beoooie lnSnlte(f Iom ttmn enother enrre; tfaet there are 
fadlnite eqaftrM and faiilnlte oubea, and taiflnitM d faiflnltM, all grMter thftn ooe 
another, end the laat but ooe of whioh ia nothing fai eoapaiiaon with the iMt 

ITet half e eentarj aoifleed from Bftoon'ft HBie, lo BMke thlft nomenclfttnre^ 
whieh would ha?e ftppeered to htan the ezooM of frM^, not onlj roeftooftble 
bat neoftftftftrjf to grMp the higher demonfttrfttionft of phjfticftl ftoienoe.— iUL 
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and not be anzioas to discover them in snbordinate 
objecte. 

XLIX. The hnman nnderstanding reaembleB not a drj 
light, bnt admite a tinctare of the will ** and paaaions, whioh 
generate their own syBtem accordinglj; for man always be* 
^-^ lieveB more readilj that which he prefers. HCf therefore, 
rejects difficolties for want of patience in investigation; 
eobrietj, becaose it limits hie hope; the depths of natnre, 
from snperstition; the light of experiment, from arrogance 
and pride, lest his mind shonld appear to be occnpied with 
common and yarying objects; paradoxesi from a fear of the 
opinion of the vnlgar; in short, his feelings imbne and 
cormpt his understanding in innnmerable and sometimes^ 
imperceptible ways. 

L. Bnt bj far the greatest impediment and aberration 

(of the hnman nnderstanding proceeds from the dnlness, 
incompetence, and errors of the senses; since whatevw 
strikes the senses preponderates over everjthing, however 
snperior, which does not immediatelj strike them. Henoe 
contemplation mostlj ceases witb sight, and a verj scantji 
or perhaps no regard is paid to invisible objects. The entire 
operation, therefore, of spirits inclosed in tangible bodies^* 
is concealed, and escapes ns. AII that more delicate change 
of formation in the parts of coarser substaDces (vnlgarlj 

>• Spioosa, \n his letter to Oldenberg (Op. Po6th. p. 398), considm this 
aphorini baaed on a wrong conception of the origin ol error, and, beiieTing it 
to be fnndanientid, wae led to reject Bacon'a method ahogether. Spinoaa re* 
fnaed to admowledge in man anj auch thing aa a will, and reaolTed aH his 
ToUtkma into particalar aots, whic^ he oonaidered to be aa latatt/ determined 
bf a ohain of phyaical cauaea aa anj eilecta in natora — IBii 

^ Op0raUo ipirikmm ^ earporibui iangH^Mnu. Bacon diathigttiahed with 
die ■ohoola tfae groea and tangible parta o( bodiea, fron anoh aa were volatiia 
and intangible. Theae, in conformity with the acholaatie langoage, he 
apirita, and freqnentlx xetunia to their operatloiia in Uie 2d book.— JEd. 
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oalled alterationi but in fact a change of poeition in the ~ 
smalleat particleB) ia eqoally onlaiown; and yet, unless the 
two matte» we have mentioned be explored and hronght 
to lighti no great effeot can be prodnoed in natore. Again, 
the yery natore of common air, and all bodies of leee den- 
sitj (of which there are maoj) la almoat nnknown; for the 
eenees are weak and erring, nor can inatmmente be of great 
nse in extending their aphere or aontene oa a ll the better 
interpretations of natnre are worked ont by instanceSi and i^ 
fit and apt ezperiments, where the aenaes onlj jndge of the 
experiment, the experiment of natnie and the thing itself • 

LI. The hnman nnderatanding ia, by ita own natnrci 
prone to abstraction, and snppoaefi that which ia flnotnating 
to be fixed. Bnt it is better to diflsect than abstract natnre: *— * ^^ 
snch was the method emplojed bj the school of Democ* 
ritns/* which made greater progresB in penetrating natnre 
than the rest. It is best to conaider matter, its conforma- 
tion, and the ctianges of that conformation, its own action,'* \^ 

(and the law of this action or motion; for forms are a mere 
fiction of the hnman mind, nnless yon wiU call the laws of ( I i ) 
action by that name.** ' 

^ DoDOcritiii, of Abdera» % ditdpl* of Leueippiit, bom B.a iTO, dM 860; 
•U his works tm dMtrbjod. He it Mdd to bo tbe Mtbor of the doctrine ol 
atome: he denied the immortftlitj of tfae •oul» and flnt tMight that the milkj 
waj wae oooaeioDed l^ a oonfoied light from a mohitude of itan. He jomj 
be oooeidered as the parent of ezperimeatil phikwophy, ia the proeeoatioa cl 
whioh ha waa eo ardent aa to dedare tfaat be woold pnler the diioomy of ona 
of the oausee of Datoral phenomena, to the poiBeeiion of the diadem of Firii& ' 
Democritoi impoeed on the bUnd oredulitj of hie oontemporaziei» aod» Uke 
Boger Baoon, aetoniahed them bj faia in^eiitiona.^U. 

» The LiUin ii «cIim pwnu, another aoholaitie «zpreiaion to deoole thi 
aetion of tfae anbilano^ whioh oompoiii tha eeaenoe of the bodj apart Irom iti 
aocidentia qoalitiii. For ia ezpooition of ihe Tariooe kindi of motkmi bi ooa- 
tamplatei, the reader maj refer to tfae 48th aphoriim of the Sd book.— M. 

^ The acholai t ici af ter AiiitoOi diiUnguiihed in a aubject thiee modee of 

SoiBiraa— VoL 2d —4 
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Ln. Sach are the idols of the tribe, whieh arise either 
from the aniformity of the constitation of man's spirit, or 
its prejadices, or its limited faoahies or restless agitation, 
or f rom the interf erence of the passions, or the incompetence 
of the senses, or the mode of their impressions. 

Lin. The idols of the den d erive their origin from the 
pecaliar natare of each indiridaal^s mind and body, and 
also from edacation, habit, and accident; and althoagh they 
be varioas and manifold, yet we will treat of some that re- 
qaire tfae greatest caation, and exert the greatest power in 
pollating the anderstanding. 

LIY. Some men become attached to particalar sciences 
and contemplations, either from snpposing themselves the 
aathors and inyentors of them, or from having bestowed 
the greatest pains apon sach sabjects, and thas become 
most habitaated to them.'^ If men of this description applj 
tbemselves to philosophy and contemplations of a aniversal 



beings: yiz., the power or fftculty, the act, and the habitade, or in other worda 
that which is abie to eziat, what eziata actuaUj» and what condnuee to eziat 
Baoon means that Is neoeasary to flz onr attention not on that which can 
vor ooght to be, bnt on thftt which actaalij is; not on the right, but on the 
fact.— ^. 

*i The inference to be drawn from thia ia to suspect that kind of eyidence 

^ which is moat conaonant to our incUnationa, and not to admit anj notion as real 

ezcept we can base it firmlj upon that kind of demonatration which is peculiar 

to the subject, not to our impression. Somedmea the mode of proof maj be 

conaonant to our inclinations» and to the subject at the aame time, as in the 

\t/> y/ oaae of Pyihagoraa, when he applied hia beloved numbere to the solution of 

^ aatronomical phenomena; or iu that of Deacartes, when he reaaoned geomet- 

ricallj conceming the naiure of the souL Such ezamplee cannot be censured 

with Jostice, inaamuch aa the methods pureued were adapted to the end of the 

inqnirj. The remark in the tezt can onlj applj to thoee philoeophers w]u> at- 

tempt to build up a moral or theologicai sjstem bj the inetruments of induction 

alone, or who rnali, with the geometricai aziom, and the d priari sjUogiam, te 

tifta inveetigation of nature. The meana in such caaes are totaiij inad e quate 

to the ol^eot fai fiew.— AL 
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natuie, they wrest and ooirapt them by their preoonoeiTed 
(, lancies, of which Aiistotle affords ns a aingle inatanoe, who 
made his natural philoiophy eompletely Babeeryimt ta hia 
logic, and thna rendered it little moie than uBeleiB and dia- 
pntatioas. The ohemiatB, again, hare formed a fancifol 
philoeophj with the most confined yiewa, from a few ex- 
perimeots of the farnace. Oilbert,** too, having employed 
himself moet assidaoaBlj in ihe consideiation of the magnet, 
immediatel j eBtablished a system of philoeophy to coinoide 
with hifl favorite pnraait. 

LY. The greatest and, perhapa, radical distinotion be- 
) tween different men*8 dispoeitions for philoeophj and the 
' Bciences is this, that some are moie vigorooa and active in 
observing the difieiencea of things, others in obeerying their 
resemblances; for a steadj and acute diapoeition can fix its 
thoughts, and dwell apon and adhere to a poiat, tliroagh 
all the refinements of differences, bnt thoae that are aub- 
lime and discarsiYe recognize and compare even the moet 
delicate and general reeemblancee; each of them readily 
lalls into ezceee, bj catching either at nice dietinctione or 
ahadowfl of reeemblance. 

LYI. Some diepoeitions evince an onboanded admira* 
tion of antiqnity, othere eagerlj embrace novelty, and bnt 
few can preserve the just medium, so as neither to tear up 

" Gslbert Ihred toward the doM of the sizteeDth century, eod wae oottrt 
Ifthynclaa to both BUzabeih and Jamea. In hii work alluded to fai the tezt he 
ooDtbually aaeerta the adTantagea of the experiine&tBl o?er the d priori niethod 
in phj^cal inquiij, and suoceeded wben hif oenaor faUed in giring a praoiical 
ezample of the utility of his preoepta. fiia ^'Be ICagnete" oontaina all the 
fnndamental parta of the acienoe, and theae ao perfeetl/ ireated, tha we have 
nothing to add to them at the preaent daj. 

Gllbert adopted the Oopemican eTstem, and eren spoke of the contrarj 
theory aa utterlj absurd, grounding hie argument on the vaat relodtiea whioh 
such a euppoeition requires us to aacribe to the heaTenljr bodiea.— JM. 



\/ 



Digitized by 



.Googk 



80 NOVUM ORQANXm 

whftt fhe anoientEi liaye correotly laid down, nor to despise 
tbe juBt innovations of the modems. But this is very preju- 
dicial to the soiences and philosophj, and instead of a cor- 
rect jndgznent we have bat the factions of the ancients and 
modems. Truth is not to be songht in the good fortnne 
of anj particular conjuncture of time, which is uncertain, 
but in the light of uature and ezperience, which is etemal. 
Such factions, therefore, are to be abjured, and the under- 
standing must not allow them to hurrj it on to assent. 

LYII. The contemplation of nature and of bpdies in 
their indiyidual form distracts and weakens the understand- 
ing; but the contemplation of nature and of bodies in their 
general composition and formatioD stupefies and relazes it 
We have a good instance of this in the school of Xeacippus 
and Democritus compared with others, for thej applied 
themselves so much to particulars as almost to neglect the 
general structure of things, while the others were so as- 
tounded while gazing on the structure that thej did not 
penetrate the simplicitj of nature. These two species of 
contemplation must, therefore, h^ interchanged, and each 
emplojed in its turn, in order to render the understanding 
at once penetrating and capacious, and to avoid the incon- . 
veniences we have mentioned, and the idols that result 
Ifrom them. 

LYin. Let sach, therefore, be our precautions in con- 
templation, that we maj ward oS and expel the idols of 
the den, whicb mostlj owe tbeir birth eitber to some j)re- 
dominant pnrs uit, or, secondlj, t o an e xcess m sjnthesis 
a nd an aljsis, or, tbirdlj, to a partj zeal in favor of certain 
ages^or, fourthlj, to the ^xtent or fiarrowneaa of the sub- 
ject. In general, he who contemplates nature shoald sus- 
pect whatever particularlj takes and flxes his understand- 
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it equable and anprejndioed.) 



ing, and dionld nM ao mnck the mofe eantion «o preaenre 

)dJ 



LTX. The idoh of tbe market are tbe moet tronbleeome 
of all, tboee namelj wbicb bave entwined tbemselves ronnd 
tbe nndeiBtanding from tbe aeeociations of worda and namee. 
For men imagine tbat tbeir reaeon goyems worda^ wbile, in 
fact, words react npon tbe nndentanding; and tbis baa ren* 
dered pbilosopby and tbe sciences sopbistical and inactiye. 
Words are generally f ormed in a popnlar sense, and deflne \ 
tbings bj tbose broad lines wliicb are most obvions to tbe ; 
▼nlgar mind; bnt wben a more acnte nnderstanding or 
more diligent obsenration is anxions to yarj tbose lines, ; 
and to adapt tbem more accnrately to natnre, words oppose ' 
it. Hence tbe great and solemn dispntes of leamed men 
of ten terminate in controversies about words and names, in 
regard to wbicb it wonld be better (imitating tbe cantion 
of matbematicians) to proceed more advisedlj in tbe flrst 
instance, and to bring snch dispntes to a regnlar issne bjj 
deflnitions. Sncb deflnitions, boweyer, cannot remedy tbe 
evil in natnral and material objects, becanse tbey consist 
tbemselves of words, and tbese words prodnce otbers;** 
so tbat we mnst necessarii j bave reconrse to particnlar 
instances, and tbeir regular series and arrangement, as we 



** The Latin text addi *'with(mt end" ; bat Bmoh is Mftrcelj right in «up- 
poeing that the deecent from oom|»lez ideaa and propoeitionf to thoee of limple 
natare, involTe the analjet in a leriee of eqndnuoas and intermin&ble deflni- 
tione. For in the gradoal and analjtical ecale, there ie a bar beyond which we 
cannot go, as there ie a •nmmii bounded by the limlted yariatioae of oor oon- 
oeptionB. Logical definitionai to falfll their oondltioae, or indeed to be of an^ 
aTail, muet be giyen in siffipler terme than the objeet which ie aoaght to bel 
defined; now thia, in the caae of primordial notiom and objecta of eenee» is im- 1 
possible; therefore we are oUiged to lest satisfled with the mere namee of oarj 
perceptians. — Ei, 
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shall mentioii irlieii we oome to ihe mode and scheme ot 
determining notions and axioms. 

LX. The idolfl imposed npon the nndeistanding by worde 
are of two kinds. Thej are either the names of things which 
have no ezistenoe (for as some objeote are from inattention 
left withont a name, so names are foimed bj fanciful imagi- 
nations which are withont an object), or they are the names 
of actual objects, bnt confused, badlj defined, and hastily 
and irregularly abstracted from things. Fortune, the pri- 
mum mobilef the planetary orbits,'* the element of fire, and 
the like fictions, which owe their birth to f atile and false 
theories, are instances of the first kind. And this species 
of idols is removed with greater facility, because it cau be 
exterminated bj the constant refutation or the desuetude of 
the theories themselves. The others, which are created bj 
yicious and unskilful abstraction, are intricate and deeplj 
rooted. Take some word, for instance, as moist, and let us 
ezamine how far the different significations of this word are 
consistent. It will be found that tbe word moist is nothing 
but a conf used sign of different actions admitted of no set- 
tled and defined uniformitj. For it means that which easil j 
diSuses itself over another bodj; tliat which is indetermi- 
nable and cannot be.broughtto a consistencj; that which 

^ The ancients supposed the pluieti to deecribe an exact drcle roond the 
Bouth. "Aa obeenrations increased and facta were discloeed, which were irrec- 
ondlable with thia supposition, the earth was remo^ed from the centre to some 
other point in the cirde» and the planets were suppofled to reyoiye In a smaller 
drde (epicjcle) round an imaginarj point, which in its tum described a cirde 
of which the earth waa the centre. In proportion as obeenralion elidted freah 
facta, contradictory to these repreeentations, other epicjdee and eccentrics 
were added, inyolying additional oonfuaion. Though Kepler had awept awaj all 
theee complicated theoriee in the preceding century, hy the demonstration of hia 
three lawa, whioh eatabltshed the elliptical course of the planetB, Bacon re- 
V garded him and Gc^emious in the aame light as Ptolemj and XenophAne8.^^(i. 
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yieldB easily in every direoiion; that which is easily divided 
and di^ened; that which is eaailj united and colleoted; 
that which eaaily flows and is pnt in motion; that whioh 
easily adherea to, and wete another bodj; that which is 
easilj rednced to a liqnid state thongh previonsly solid. 
When, therefore, yon come to predicate or impoee this * 
name, in one eenae flame ia moist, in another air ia not 
moist, in another flne powder is moiat, in anotber glaaa ia 
moist; 00 that it ia qnite cleat that this notion is hastilj ab- 
stracted from water onlj, and common ordinary liqnors, 
without any dae venflcation of it 

There are, however, difierent degrees of distortion and ^ ' ^l 
mistake in words. One of the least fanltj dasses is that of ^ ^ ' I, .' 
the names of snbstances, particnlarlj of the less abstract an^^j r> *-^^ J) 
more deflned species (those then of chalk and mud are good, ^ ^ > 
of earthbad); words signifying actions are more faultj, abi . , L 
to generate, to cormpt, to change; but the most faultj are' - ^ 
those denotiag qualities (except the immediate objects of 
sense), as heavj, light, rare, dense. Yet in all of these 
there must be some notions a little better than others, in 
proportion as a greater or less number of ihings come be- 
fore the senses. 

LXI. The idols of the theatre are not innate, nor do l/ 
thej introduce themselyes secretly into the understanding, 
but they are manifestly instilled and oherished bj the flc* 
tions of theories and depraved rules of demonstration. To 
attempt, however, or undertake their conf utation wouid not 
be consistent with our declarations. For since we neither 
agree in our principles nor our demonstratioDs, all argument 
is out of the qnestion. And it is fortunate ihat the ancients 
are left in possession of their honors. We detract nothing 
from them, seeing our whole doctrine relates only tio the 



^» Digitized by 



Google 



84 NOVUM OBQANUM 

«« path to be pnxsued. The lame (as they say) m the path 
\ oatstrip the swift who wander from it| aad it is clear that 
j the yery skill and swif tness of him who rans not in the right 
^ direction most increase his aberration. 

Onr method of discoTering the sciences is such as to leave 
little to the acnteness and strength of wit, and indeed rather 
to level wit and intellect For as in the drawing of a straight 
line, or accarate oLrcle bj the hand, mach depends on Its 
steadiness and practice, bat if a.ruler or compass be em- 
plojed there is little occasion for either; so it is with oor 
method. Althongh, however, we enter intb no individaal 
conf utations, yet a little mast be said, flrst, of the sects and 
general divisions of these species of theories; secondly, 
something farther to show that there are exteraal signs of 
their weakness; and, lastly, we mnst consider the caases of 
so great a misfortane, and so long and general a nnanimity 
in error, that we maj thns render the access to trnth less 
difficult, and that the haman onderstanding may the more 
readilj be parifled, and bronght to dismiss its idols. 

LXTT. The idols of the theatrCf or of theories, are namer- 
oos, and maj, and perhaps wili, be still more so. For un- 
less men's minds had been now occapied f or many ages in 
jireligions and theological considerations, and civil govern- 
ments (especially monarchies), had been averse to novelties 
of that natare even in theory (so that men mnst applj to 
them with some risk and injury to their own fortuneSi and 
not onlj withont reward, but subject to contumely and 
envy), there is no doubt that many other sects of philoso« 
phers and theorists would have been introduced, like those 
whioh formerly flourished in such diversifled abundance 
among the Greeks. For as many imaginary theories of the 
heavens can be deduced from the phenomena of the sky, so 
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it is even more easj to foimd manj dogmM apon the phe- 
nomena of pliiloBophy— and tbe plot of this oor theatre 
resemblea thoee of the poetical, where the plots wbioh are 
inyented for the stage are more oonaiatent, el^ant, and 
pleaaurable than thoae taken from real historj. 

In generali men take for the groondwork of their phi* 
losophy either too mnch from a few topics, or too litile from 
many; in either case their philosophy is fonnded on too nar- 
row a basis of experiment and natoral history, and decides 
on too scantj gronnds. For the theoretic philosopher seizes 
Tarions conmion circnmstances by ezperimenti withont re- 
dncing them to certainty or examining and freqnently con- 
sidering them, and relies for the rest npon meditation and 
the activity of his wit. 

Tbere are other philosophers who have diligentlj and 
accnratelj attended to a few ezperiments, and have thence 
presnmed to dednce and invent systems of philosophj, form« 
ing everything to conformitj with them. 

A third set, from their faith and religions venerationi 
introdnce theologj and traditions; the absorditj of some 
among them having proceeded so far as to seek and derive 
the sciences from spirits and genii. There are, therefore, 
three sonrces of error and three species of false pbilosophj; 
the Bophistici empiric, and snperstitions. 

LXm. Aristotle affords the most eminent instance of 
the flrst; for he corrnpted natnral philosophj bj logic — 
thns he formed the world of categories, assigned to the 
hnman sonl, the noblest of snbstances, a genns determined 
bj words of secondarj operation, treated of densitj and rar- W^ 
ilj (bj which bodies oocnpj a greater or lesser space), bj 
ihe frigid distinctions of action and power, asserted that 
there was a pecnliar and proper motion in all bodies, and 
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that if thej thared in any other motioQi it waa owing to an 
external moying canse, and imposed innumerable arbitrary 
diatinctions upon thie natore of things; being everywhere 
more anxioos as to deflnitions in teaching and the accaracy 
of the wording of his propositions, than the internal truth 
of things. And this is best shown by a comparison of his 
philosophj with the others of greatest repate among the 
Greeks. t*or the similar parts of Anaxagoras, the atoms 
of Leacippns and Democritos, the heaven and earth of Par- 
menides, the discord and concord of Empedocles,** the reso- 
lation of bodies into the common natare of fire, and their 
condensation according to Heraclitus, exhibit some sprink- 
ling of nataral philosophj, the nature of things, and experi- 
ili ment; while Aristotle's physics are mere logical terms, and 
he remodelled the same subject in his metaphjsics ander a 
more imposing title, and more as a realist than a nominaiist. 
Nor is much stress to be laid on his freqaent recoarse to ex* 
periment in his books on animals, his problems, and other 
treatises; for he had already decided, withoat having prop- 
erlj consalted experience as the basis of his decisions and 
axioms, and after having so decided, he drag s experiment 
along as a captive constrained to accommodate herself to hig. 



decisions: so that he is even more to be blamed than bis 



modern foUowers (of the scholastic school) who have de- 
serted her altogether. 

* BmpedodM, of Agrigentam, flourished 444 B.G. He was the disoiple of 
Teluigee the PTthagorean, and wannljr adopted the doctrine of traQsmigratioii. 
He reeolved the nDiTeree into the loiir ordinary elements, the prindplea of 
whoee compoeition were Ufe and happineea, or oonoord and amity, but whoaa 
decompoaition brought lcxih death and OTil, or discord and hatred. Heraditos 

\ hdd matter to be indifferent to any pecniiar lorm, but as it became rarer or 
more denae» it took the appearance of fire, air, earth and water. Flre, how* 
•▼er, he bdiered to be the elementaiy prindple out of which the others weie 

y «volTed. This waa alao the belief of Lacretiuf. See book L 783, etc 
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LXTT> The empirio flchool prodaces dogmas of a more i^ 
deformed and monstroua nature than the aophiatio or theo- 
retio scbool; not being foanded in the lig ^t nf ^jpm ^n no- 
tions (which, however poor and aapergtitioag, is yet in a 
manner aniversal, and of a generai tendency), bat in the s^ \/^ 
conflned obscarity of a few experiments^ Hence thia ape- 
cies of philosophy appears probablCi and almoat certain to 
ihose who are daily practiced in auch ezperiments, and have 
thus corrupted their imagination, but incredible and f atile 
to others. We have a strong instance of this in the alche- »^*^ 
mists and their dogmas; it would be difficult to find another 
in this age, unless perhaps in the phiiosophy of Ghilbert.** «/« 
We could not, however, neglect to caution others against 
this school, because we abeady foresee and augur, that if 
men be hereafter induced by our exhortations to apply seri- 
ously to experiments (bidding farewell to the sophistic doc- 
trines), there will then be imminent danger from empirics, \/' 
owing to the premature and forward haste of the under- 
standing, and its jamping or fiying to generalities and the 
principles <rf things. We ought, thereforCi already to meet 
the evil. 

LXV. The corraption of philosophy by the mixing of it 
up with superstition and theology, is of a much wider ex- 
tent, and is most injarious to it both as a whole and in parts> ^ 
For the human understanding is no less exposed to the im- 
pressions of fancy, than to those of vulgar notions. The^ 
disputatious and sophistic school entraps the understand - 
ing, while the fancif al, bombastic, and, as it were, poetical 
school, rather fiatters it Tbere is a clear example of this 



/ 



M It !■ thw th« YuloMiitti aad K«ptaDiani luiTe framed their oppoeit» 
tliaoriii in sodlogj. Phrenology it a modorn iDitaaoe of haa^ geneializa- 
tion.— JM. 
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among the Greeks, especially in Pythiigonui, where, how^ 
ever, the superstitioii is ooanse and overcharged, but it Is 
more dangerons and refined in Piato and hia schooL Thia 
eyil ia foond alao in some branches of other systems of phi- 
losophy, where it introdnces abstracted forms, flnal and firat 
causes, omitting frequentlj the intermediate and the like. 
Against it we must use the greatest caution; for the apothe- 
osis of error is the greatest evil of all, and when foUy is 
worshipped, it is, as it were, a plague spot upon the under- 
standing. Yet some of the modems have indulged this folLy 
with such consxmimate inconsiderateness, that thej have en- 
deavored to build a sjstem of natural philosophj on the first 
chapter of Genesis, the book of Job, and other parts of 
Scripture; seeking thus the dead among the living.*' And 
this folly is the more to be prevented and restrained, be-^ 
cause not onlj fantastical philosophy, but heretical religion 
spriDg from tbe absurd mixture of matters divine aod 

Ihuman. It is therefore most wise soberly to render unto^ 
faith the things that are faith^s. 

LXYI. Having spoken of the vicious authority of the 
systems founded either on vulgar notions^ or on a few ex« 
periments, or on superstition, we must now coDsider the 
fanlty subjects for contemplation, especially in naturai phj ' 
losophy. The human understanding is penrerted by observ- 
ing the power of mechanical arts, in which bodies are vety 
materially changed by composition or separation, and is in* 
duced to suppose that something similar takes place in the 
universal nature of things. Henoe the fiction of elements. 



*^ In Scripture ererjtbing wbieh oonceras the passing intereets of the bodj 
te ealied deed; the oxdj llTing knowledge having regard to ihe etenial intereat 
oltheeoaL— ^ ^ ^ . ,. 
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and their oo«opermtiop in fonning imtoral bodiefl.* * Again, 
•when man reflects npon the entire liberty of natorey he meets 
with partionlar Bpecies of thingB, as animala, plants, min- 
eral8, and la thenoe easily led to imagine that there exist in 
natnre oertain primarj f orms whioh she Btrives to prodnce, 
and that all variation from them arises f rom some impedi- 
ment or error which she is expoeed to in completing her 
work| or from the coUision or metamorphosiB of different 
species. The first hypotheeis has prodnced the doctrine of 
elementarj properties, the second that of occult propertiee V^ 
and specific powen; and both lead to trifling conraes of re- 
flectiony in which the mind acqniesces, aod is thns diverted 
from more important snbjecte. Bat pbjBicianB exercise a 
xnnch more nief nl labor in the consideration of the second- 
ary qnalitiee of thingB, and the operations of attraction, re- 
pnlsion, attennation, inspissation, dilatation, aetringency, 
aeparation, xoatnration, and the like; and wonld do still 
more if they woald not corrapt these proper obeenrations 
by the two sjstems I have alinded to, of elementary qnaii- 
ties and speciflc powers, by which they either rednce the 
secondary to flrst qnalities, and their snbtile and immeas- 



** In mechanSoB and the general Boienoes, oftueee oompound their effeote, or 
In other worde, it ie generally possible lo dedooe d pHori the oonaequenoe of 
introduclng complex egenciee into anj ezperiment, bj elloiring lor the eifeot 
of each of the f imple oaueee which enter into their oompoeition. In chemiatr]^ 
and physiologj a contraiy law holdB; the caueea which thej embodj generallj 
uniting tb form diaUnct snbBtanoea, and to introduoe unlo ro a e e n lawa and oom- 
blnationa. The deductiTe method here ia conaequentlj ina]»plioable, and we are a 
forced badc upon ezperlment. 

Baoon in the tezt is hard)/ conalatent with himaeU, aa he admita in the 
aeoond book the doctrine, to which modem disooTerj polnta, of the reclprocal 
tranamutation oif the elementa. What aeemed poetic flctlon in the theoriea ol 
Pythagoraa and SoLeca, aaaumea the appearanoe of adentifle faot in the handi 
€f Barcm OaTnard.— AL 
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oiable compoBitioiv or at any rate negleot to advanoe 
\)j greater and more diligent obseryation to the third 
v^ and fonrth qualitieSf thns tenninating their contemplation 

prematnrely. Nor are these powers (or the like) to be in- 
yestigated only among the medicines for the hnman bodj, 
but also in all ohanges of other natural bodies. 
* A greater evil arises from the oontemplation and inves- 
V j tigation rather of the stationary prinoiples of things from 
which, than of the active by which things themselves are 
^ created . ^For the former only serve f ^y Hjg^iny^jftp^ the lat- 
ter for praotioe/ . Nor b any value to be set on those com- 
^on diJSerenoes of motion whioh are observed in the reoeived 
system of natural philosophy, as generation, oorruption, aug- 
mentation, diminution, alteration, and translation. 7or this 
is their meaning: if a body, unchanged in other respects, is 
moved from its^.place, this is trapslation; if the place and 
species be given, but the quantity changed, it is alteration ; 
. but if, from such a change, the mass and quantity of the 
body do not continue the same, this is the motion of aag- 
mentation and diminution; if the change be continued so as 
to vary the species and substance, and transfuse them to 
others, this is generation and corraption. All this is merely 
popular, and by no means penetrates into nature; and these 
are but the measures aad bounds of motion, and not difier- 
ent speoies of it; they merely suggest how far, and not how 
or whenoe. For they ezhibit neither the aJSections of bodies 
nor the process of their parts, but merely establish a divi- 
sion of that motion, which coarsely exhibits to the senses 
matter in its varied form. Even when they wish to point 
out something relative to the causes of motion, and to estab* 
lish a division of them, they most absurdly introduce nat- 
ural and violent motioui which is also a popular notion, 
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nnoe every Tiolent motion is also in f aot natiural, that is to 
flajy ihe external efBdent pata natore in aotion in a ^ifff^r^nt 
manner te> that wliich ahe had pxeTioaaly employed. 

Bnt if y negleoting theee, any one were, for inatanoe, to 
obeerre ihat there ia in bodiee a tendenoy of adheeion, ao aa 
not to soffer the nnitjr of natnre io be completely aeparated 
or broken, and a vacuum^ to be formed, or that they have a \^ 
tendency to retorn to their natoral dimenaions or tenaion, so 
that, if eompreseed or extended within or beyond it, they 
immediately Btriye to reoover themaelves, and resume their 
former ▼olume and extent; or that they have a tendency to 
oongregate into massee with similar bodiee— the denae, for 
inetance, toward the circnmference of the earth, the tldn 
and rare toward that of the heavena. Theee and the like 
are true phydcal genera of motiona, but the others are 
clearly logical and scholaatic, as appean plainly from a 
compariaon of the two. 

Another considerable evil is, that men in their syatema 
and contemplationB bestow their labor upon the inveetiga* 
tion and diacuBsion of the principles qf things and the ez* 
treme limits of nature, although all utility and meana o f 
action consJBt in the intermediate objectB. Hence men U^ 
ceaae not to abstract nature till they arriye at potential and 
ahapelesa matter,** and atill persist in their disaection, tiU 



** Qalileo bad reoentl j aidopted th» DotiMi thftl natiiM abhorrod a fiomiB 
lor an aadomaitio principlo, a&d H waa Dot tUl TorrieaUi, hia diadple, had giren 
practical proof of the ntilitj of BacoQ'a metbod, bj the diaoorery of the barom- 
eter (1648) that thii error, aa alao that ezioeaaed below, and belieTed bj Baoon» 
co&ceming the honiOBopathic teDdenciei of bodiea, waa deatroyed.— JRi. 

^ Donte ad maimiam poimUakm ei it^ormem vmUnm ^^uriL Nearlj all 
Ihe aadent philoaophera admitted the eslatnice d a certain primicive and 
ahapekeaa matter aa the onbatratum of thinga which the craatiTe power had 
ledneed to flzed proporOona, and reaolTed into apedflc anbatanoea. The es- 
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they arriTe at atoms; and yet were all thia true, it woold 
be of little ose to advanoe man^s estate. 

LXYIL The understanding mnst alao be oantioned 
againat the intemperanoe of syatems, so f ar as regarda its 
giving or withholding its assent; for aac^ intemperanoe ap- 
pean to flz and perpetnate idola, 8o as to leave no meana 
of remoring them. 

^/ These ezoesaes are of two kinds. The flrst is aeen in 
vthoee who decide hastiiy, and render the sciences poeitive 

v/and dictatorial. The other in thoee who have introdnoed 
yscepticism, and vagae unbounded inqnirj. The f ormer sab- 
dues, the latter enervates the understanding. The Aristo - 
telian philosophy . after destrojing other systems (as the 
Ottomans*' do their brethren) by its disputatious confata- 
tions, decided npon eyerjtbing, and Aristotle himself then 
raises up qu&tions at will, in order to settle them; so that 
everything should be certain and decided, a method now in 
use among his successors. 

The school of Plato introduced scepfcicism, flrst, as it 
were in joke and ironj, from their dislike to Protagoras, 
Hippias," and others, who were ashamed of appearing not 



preMion poten(ial matter refers to tfaat •ubstance forming the baste of the 
Peripatetic sfstem, which Tirtually contained aU the forme that it waa in tha 
po^er of the effldent cauee to draw out of it.— ^. 

<> An ailuf ion to the humanity of the SulkMS, who, in their earlier histories 

are repreeented aa signalizing their aooeeaion to the throne by the destruction of 

their familj, to remore the danger of riyalrjr and Uie terrors of dyil war.— £& 

* The text ia "in odiom ▼eterum aophietarum, Ptotagor», Hippis, et reli- 

quorum.*' Those were called aophiate, who, ostefUaHowii mU quettuB eauM 

phHoeophabantur, (Acad. Prior. ii. 22.) They had corrupted and degraded 

phiioeophy before Socratee. Protagoraa of Abdera CA/M^pa), the moet cele- 

brated, taught that man ts the meaaure of all thingB, hj which he meant not 

I onlj that all which can be known ia known onlj aa it related to our facultiee, 

|but alao that apart from our fteulties nothing can be known. The Bc^tics 
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to doabt upon «ny rabject. Bnt the new academy dog- 
matiMd in their soepticism, and held it aa their tenet» 
Althongh thifl method be more honest than erbitrary deoi* 
sion (f or ite f oUowen all^ that they bj no meana ccm- 
foand all inqoiiy, like PTirho nnd hia diaciplea, bnt hold 
doctrines which ihey can f oUow aa probable, thoagh thej 
cannot maintain them to be trae), jet when the haman 
mind liaa once deapaired of diacovering trnthy ererything 
be gpna to langaiah. Hence men tam aside into pleaaant 
controversieB and disopssions, and into a sort of wandering 
oyer sabjects rather than sostain any rigoroos investigation. 
Bat as we observed at flrst, we are not to deny ihe aathority 
of the haman senses and anderstanding, althoagh weak, bat 
rather to farnish tbem with assistance. 

LXYin. We have now treated of each kind of idols, ^ 
and their qaalitiesi aU of which mast be abjored and re- 
nounced with firm and solemn resolution, and the onder- v^ 

standing mast be completely freed and deared of themy so 
that the access to the kingdom of man^ wliich is foanded 



on the sciences, may resemble that to the kingdom of 
I heaven, where no admission is conceded exoept to children . 
LXIX. Vicioas demonstrations are the maniments and 
sapport of idols, and those which we possess in logic, merely 
subject and enslave the world to haman thoaghts, and 
thoughts to words. But demonstrations are in some man* 
ner themaeives systems of phUosophy and soience; for sach 
as they arci and accordingly as they are regulariy or im« 
, ^ 

equaliy held ttukt knowledge was probable onlj ■• tt relatad 1o oor tMultlM» 
bat ^bej ttoiiped tbero, a&d did not, ttke tha aophiat» dogmatisa abont the nn- 
Imown. Tho worka of Protagoraa were oondeninod to thoir impietgr, and 
pahlicly haiiied bj the «dilea of AtheDs, who appear to have diaeharged the 
qffioe of eommon haagmen to tbe literaiy blaaphemeri of their daj.«— JRi. 
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properly establiflhedy suoh will be the resulting ^yBtems 
of philoeophy and contemplation. But those which we 
employ in the whole process leading f rom the senaes and 
thinga to azioms and conclusions, are fallaoious and inoom- 
petent This process is f ourfoldi and the enrors are in equal 

^ number. In the flrst place the impressions of ihe sensea are ] 

^ OTroneoaSt for they fail and deceive us^ We must supply / 
defects by substitutLons, and fallacies by their correction. 

l. Secondlyt notions are improperly abstraoted from the sense8 ,\ 
and indeterminate and confnfi^ wben thev ouyht to be the / 

j^ reverse. Thirdly, the induction that is employed is i m«\ 
proper, for it determines the pri nmplefl of ftfti>pyw hy mmplA ) 
enumeration, " without adopting ezdusions and resolutionsi ^ 
j or just separations of nature. Lastly, The usual method of 
' discovery and proof, by flrst establishinfi; the most general 
propositions, th en applvipg and p roving the intermediate 
axioms according to them, is the parent of error and the 
calamity of every scienoe. But we will treat more fully 



" Baoon ia hArdlj ocmect in implying thAt the enwmeraUonem per HmpHeem 
was the only light in whioh the ancients looked upon indaction, aa thej appear 
v^to haye regarded it aa only one, and that the least important, of ita apeciee. 
AiistoUe expreaalj oonsiden induction in • perfect or dialectic senee, and in 
an imperfect or rhetorical seDse. Thus if a genuf (e), contains four species 
(▲, B, 0, d), the ■jllogiam wouid lead us to infer, that what ia true of 0, ia 
true of an j • one of Ihe four. But perfect inductimi would reason, that what 
we can proTO of ▲• b, c, j>, separatelj, we maj properlj atate aa true of e, tha 
whole genuB. Thia ia evidentlj a formal argument aa demonstratiye aa the ijl« 
logiam. In neoeeaarj mattera, howeyer, legifeimate induction maj clalm a wider 
proyince, and infer of the whole genui what ia onlj apparent in a part of the 
spedee. £|uch are those inductiye inferences which concem the laws of nature^ 
the immutabilitj of forma, bj which Bacon itroye to erect hls new sjstem of 
fdxilosoph j. The Stagjhte, howeyer, looked upon enumeraHonem per eimpft' 
eem, without anj regard to the nature of the matter, or to the oompleteneas 
of the speciei, with as much reprehensiye caution as Baoon, and guarded his 
loaders against it as tha source of Innumerable errors. — Sd. 
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of that which we now slightly toaoh npoi&i when we come 
to lay down the tnie way of interpreting natnrei after hav- 
ing gone throogh the above ezpiatoiy procesa and pniiflca* 
tion of the min<L 

LXX. Bat experienee ia by far the beat demonatgation, 

provided it adhere to the experiment actaally madei for if 

•that ezperiment be tranaferred to other sobjects apparently 

i^similar, anleas with proper and methodical caation it be« 

^comes fallacioas. The present method of ezperiment ia 

biind and stapid; hence men wandering and roaming with- 

oat any determined coarse, and consalting mere chanccy 

are horried aboat to varioas pointSi and advance bat little 

— at one time they are happy, at another their attention ia 

distracted, and they always find that they want something 

f arther. Men generally make their ezpenments earelessly, 

and as it were in sport, maldng some little variation in a 

known ezperiment, and then if they fail they become dis* 

gasted and give ap the attempt; nay, if they set to work 

more serioasly, steadily, and assidaoasly, yet they waate 

all their time on probing some solitary matter, as Qilbert 

on the ma<jfnety and the alchemiats on gold , Bat sach coh- 

dact shows their method to be no less anskilfal than mean; 

for nobody can saccessfally inyestigate the natare of any 

/^object by conaidering that object alone; the inqniry mnst 

\Jt>e more generally eztended. 

Even when men bnild any science and theory npon ez * 
v^ periment. vet th< |^yftlmQgt alwt^yfl tn m with prematare and 
i^ hasty zeal to practice, n ot merely on acconnt of the advan* 
tage and beneAt to be derived from it, bnt in order to seize 
apon some secnrity in a new nndertaking of their not em* 
ploying the remainder of their labor nnprofitably, and by^ 
making themselves conspicaoasi to acqaire a greater name 



Digitized by 



Google 



V- 




>-?> 



46 mVUM OSQANVM 

for their pnnoit. Henoe, like Atalanta, they leave the 
coiuse to pick up the golden applCi intemipting their 
speedf and giving np the victorj. Bat in the trae course j 
iof ezperiment, and in eztending it to new effects, we shoold 
imitate the Divine foresight and order; for God on the first 
day onlj created light, and assigned a whole day to that 
work withoat creating any material sabstance thereon. In*\ 
like manner we maat flrst. bv every kind of experiment , l 
elicit the diBeovery of causes and trae axiomsi and aeek fo r f 
experiments which may afford light rather than proflt . 
Axioms, when rightly inyestigated and establiahed, pre- 
pare us not for a limited but abundant practicei and bring 
in their train whole troops of effdcts. But we will treat 
hereafter of the ways of experiencei wliich are not less 
beset and interrupted than those of jadgment; having 
spoken at present of common experience only as a bad 
species of demonstration, the order of our subject now re- 
quires some mention of those external signs of the weakness 
in practice of the receiyed systems of philosophy and con- 
templation*^ which we referred to above, and of the causes 
of a circumstance at first sight so wonderf ol and incredible. 
For the knowledge of these extemal signs preparea the way 
for assenti and the explanation of the causes removes the 
wonder; and these two circumstances are of material use 
in extirpating more easily and gently the idols from the 
understanding. 

LXXI. The sciences we possess haye been principally 
deriyed from the Oreeks; for the addition of the Bomaui 
Arabic, or more modern writers, are but few and of small 
importance, and such as they are, are f ounded bn the basis 

M See Az. bd. toward the end. Thie subject eztends to Az. IzxTiiL 
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of Ghreek inTentimu V^nt the wigdom of tiie Qreeki wts 
profesaional end HigpntatiA nB, and thua*mo6t edTerte to the 
inveitigation of tnith^ The namoi therefore, of aophiete, 
which the contemptnons epirit of thoae who deemed' them- 
eelves philosophere, rejected and tranaferred to the rhetori- 
cians — Goi^ias, ** Protagoras, Hippias, Polna — might weli Boit 
the whole tribCt anch ae Plato, Ariatotle, Zeno, Bpicuras, 
Theophraatna^ and their anccegaora — Ohrraippna. Cameadea. 
and the reet . Tbere waa only thia difference between them 
— the former were mercenary vagabonda, trayelling abont ^ — 
to diSerent atatea, making a ahow of their wiadom, and re- 
quiring pay; the latter more dignified and noble, in poe- 
aesaion of fixed habitationa, opening achoola, and teaching 
philoaophy gratnitoaalj > Both, however (thongh differing 
in other reapecta), were profeaaorial, and rednced eyery anb- 
y^ ject to controveray, eatabliahing and def ending certain aecta ^ 
•and dogmaa of philoaophy, ao that their doctrinea were 
nearly (what Dionyaiua not nnaptly objected to Plato) the 
talk of idle old men to ignorant yontha. Bnt the more 
ancient Qreeka, a a Empedoclea, Anaxagoraa, Lencippna, De* 
mocntna, Parmenidea, Heraclitna, Xenoj^hanea, Philolana, 
and the reat*' (for I omit Pythagoraa aa being anperatitiona), 



* GorgiM ol Leontiiim wint to kXbmoM iii 4S4 B.O. H« and Mui wm 
disdplM of Bmpadodes, whom we hi.Te almdj noticod (Aphoritm 68), wharo ha 

(■urained the three famotts propoeltioni, that nothing ezieta, that nothing oan be 
Imown, and that it ia ont of tho power of maa to tranamit or conunanieate intal- 
ligence. He ia reckoned <Niie of tho earlieat writera on the art of riMtoric, end 
for thnt reaaon, Plato called his elegani diniogne on that aobject after hia name. 

* Ghryaippni, a atolc philoeopher of Sdil in Oiiicia» Oampeatria, bom in 280, 
died in the 148d Olympiad, 808 B.C. He waa eqnaUj diatinguiahed for netural 
nbiiitiea and iDduatry, aeldom auffering a dny to akpae without writing 600 
linea. He wrote aeveral hnndred Toiumea, of which thrae hundred were on 
logical aubjeota; but in ail, borrowed largelj from othen. He waa fery fond 
of theaorAai ia argument^ which ia hence caUad l^ Peraina the heap of Ghiy* 
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did Dot (ihat we are aware) open Bohook, bnt betook them- 
BelyeB to the mveetigatioii of tnith with greater sileiice and 
with more seyerity and simplioity, that is, with less affecta- 
tion and ostentatibn. Hence in our opinion they acted more 
adyisedly, howeyer their works may haye been eolipsed in 
conrse of time by those lighter productions which better 
correspond with and please the apprehensions and passions 
of the yolgar; for time, like a riyer/' bears down to us that 



silipiis. Hs wu eiUed the Oolomii at th« Portioo, a oame giTea to the Stoicsl 
Bchod irom Zfifoo, iti foonder, who had giyea bis leaeoiia onder the portico. 

Gameades, hom about 215, dled in 130. He attached himself to Ohryiip- 
pus, and snstaSned with kkU the soepticism of the academy. The Atheniaos 
lent him with Critolaus and Diogenea as ambassador to Rome, where he ai- 
tracted the attention of his new auditory by the 8Ubtiit7 of his reasoning, and 
the fluencj and Tehemence ci his language. Before GMba and Oato the Oensor, 
he haraagued with great rarie^ of thought and coj^usness of dictlon in praise 
of jttstice. The next daj, to establish his doctrine of the uncertaintj of human 
knowledge, he undertook to refute all his arguments. He maintained with the 
Kew Academj, that the senses, the unagination, and the understanding fre- 
qneiitij deceiTe us, and therefore cannot be infalhble judges of truth, but that 
from the impressions produced on the mind bj means of the senses, we mfer 
appearances of truth or probabilities. Keyertheless, with respect to the condnct 
of life, Oameades heid that probable opinions aro a suilicient guide. 

Xenophanes, it Greek phiiosopher, of Oolophon, bom in 666, the founder of 
the Eleatic schooi, which owes its fame principally to Parmenides. Wild in his 
opinions about astronomj, he supposed that the stara were eztiDguished erery 
moming, and rekindled at night; that edipees were occasioned by the.tempo- 
rary extinction of the sun, and iliat there were seTeral suns f or the conyenience 
of the diiferent climates of the eartli. Tet this man held Uie cliair of phitoso- 
phy at Athens for seyenty years. 

Philolans, a Pythagorean pliilosopher of Orotona. B.O. 374. He flrst aup- 
ported the diumal motion of the earth round its azis, and ita annual motion 
Tonnd the sun. Oicero (Acad. iy. 89) has ascribed tiiis opinion to tbe Syracu- 
san philosopher Nicetas, and likewise U> Piato. From this passage, it is most 
probable that Oopemicus got the idea of the ajstem he afterward eatabliahed. 

(Baoon, in the Adyancement of Human Leaming, charges Giibert with restoring 
the doctrines of Philoiaus, because he yentured to support the Ooperaican 
theory.— ^. 

** Baoon is equally conspicuoua for the use and abuse of aoalogical illuatra- 
tions. The levity, as Stuart Mili yery properlj obseryes, by wluch substances 
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which is light and inflated, aad linkB ihat whioh ia hcavy 
and Bolid. Nor were eren iheae more ancient philoeophe ni 
free from the national defect, bat inclined too moeh to ihe 
ambition and vanity of forming a aeot , and oapt ivating 
pablic opinion, and we mnst despair of any inqniry after 
trath when it condescends to aach trifles. Kor most we 
omit the opinion, or rather prophecy, of an Egjptian priest 
with regard to the Greeks, that they woald forever remai n 
children, withoat any antiqaity of knowledge or knowledg e 
£f^antiqaity; for they certainly have this in common with 
^children, that they are prone to talkingrand incapable of 
generation, their wisdom bieing loqaacioas and nnprodac- 
tive of effects. Hence the external signs derived from the 
origin and birthplace of oar present philosophy are not 
favorable. 

LXXII. Nor are tbose mach better which oan be de- 
daced from the character of the time and age, than the 
former from that of the conntry and nation; for in that atye 
the knowledge both of time and of the world was conflned 
and meafflre, which jb one of the worat evils for those who 
rely entirelTon experience— they had not a thonsand yeara 
of history worthy of that name, bnt mere fables and ancient 
traditiona; t hey were acqaainted with bat a m M porti^n 
of the regions and coantries of the world. fo r they indis- 
oriminately called all nations sitaated far toward the north 
Soythians, all those to the west Celts; they knew noihing 
d Africa bnt the nearest part of Ethiopia, or of Asia be« 



Soat on A ttream, a&d the lerity whieh ii wjwmjmsm with vortbleMneis, hftfe 
iftothiDg beside the nanie in conunon ; and lo thow how little Talue there is in 
ihe Sgure, we need onl j chenge the word into hoojan^, to tam the lembUnoe 
d Baoon*e argament againat himaeU— Ai. 
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yond ihe Ghmgei, and had not eyen heard any aore and 
elear tradition of the regiona of the New World. Beaideai 
a yaat number of oUmatea and aones, in whioh innumarabla 
nationa Uve and fareaihei were pronoanoed by them to be 
nninhabitable; nay, the trayelB of Demooritns, PlatOi and 
Pythagoraai whioh were not eztengive, bat raiher mere 
excorsions from home» were conaidered aa something yaat 
Bat in oar timea many parta of the New World, and everj 
eztremity of the Oid, are well known, and the maea oC 
ezperimenta haa been inflnitely inoreaaed; wherefore, if ex- 
teroal signa were to be taken from the time of the nativitj 
or procreation (ae in astrology), nothing eztraordinarj coald 

^ predicted of these early sjstems of philosophj. 

LXXTII, Of all sigDS there is none more certain or 
worthy than that of the fraits prodaced, for the fraits and 

Veffects are the soreties and vouchers, as it were, for the 

%/trath of philosophj. Now, from the sjstems of the Greeka, 
aad their sabordinate divisions in particalar branches of the 

v/ sciences daring so long a period, scarcely one single ezperi* 
ment can be called that has a tendency to elevate or assiat 
mankind , and can be fairly set down to the specolationa 
and doctrines of their philosophy. Oelsas candidly and 
wisely confesses as mach, when he observes that ezperi* 
ments were flrst discovered in medicine, and that men after* 
ward bailt their philosophical systems apon them, and 
searched for and assigned caases, instead of the inyerse 
method of discovering and deriving ezperiments from phi* 
losophy and the knowledge of caoses; it is not, therefore, 
wonderfal that the Egyptians (who. bestowed divinity and 
sacred honors on the aathors of new inventions) shoald 
have consecrated more images of brates than of men, for 
the brates by their nataral instinct made many discoyeries. 
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while jnen dariTed bat few irom diaovMioii ftnd the eoA* 
elusiona of reaeoxL 

The industry of the alchemiitB h as prodnced some eflEeot, 
by chanoe, however, and casoAltji or from Tarying their ez- 
periments (aa mechanica alao do), and not irom any regnlar 
art or theory, the theory they hare imagined rather tending 
to diatnrb than to asBiat ezperiment Those, too, who have 
oocupied themaelyes with natnral magic (aa they term it) 
have made bnt few discoveriea, and thoee of smaii import, 
and bordering on impoBtnre; for which reaaon, in the aame 
manner aa we are oantioned by religion to ahow onr faith v 
by onr works, we may very properly apply the principle to 
phiiosophy. and jndge of it by ita worki, aoooantilMr that to 
be f otile whioh is anprodnctiye. and Bt^ \] TiffW flft ifi infttfifttl ^ 
of grapea and oliyoi^ it yield bat thiji thimtU md thornR of >^ 
dispate and contention, 

• TiXXTY. Other tigns may be selected from the increase 
and progress of particalar gystems of pbiloeophy and the 
scienoes; for those wiiich are founded on natare grow and 
inoreaae, while thoae which are fonnded on opinion change 
and increaae not. If , therefore, the theories we haye men- 
tioned were not like plants, toro np by the roota, bat grew 
in the womb of natnre, and were noarished by her, that 
which for the last two thoasand years has taken place woald 
never haye happened, namely, that the sciences still con- 
tinae in their beaten track, and nearly stationary, withoat 
s^having receiyed any important increase, nay, haying, on 
the contrary, rather bloomed nnder the hands of their first 
antbor, and tben faded away. fiat we see that the case is 
\reyer8ed in the mechanical arts, which are foanded on na- 
Itare and the light of experience, for they (as long as they 
We popnlar) seem f all of life, and nninterrnptedly thriye and 

BciXKCx— Vol. 88 -3 
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grow, being at flnt rade, ihen conveoienti lastlj polished, 
ahd perpetuallj improved. 

LXXY. There is yet another aign (if suoh it maj be 
termed, being rather an evidence, and one of the atrongest 
natore), namelj, the actoal confession of those verj authori- 
ties whom men now foUow; for even they who decide on 
things so daringly, yet at timeS| when they reflect, betake 
themselves to complaints about the subtilty of nature, the 
obscuritj of things, and the weakness of man's wit If they 
would merely do thisi they might perhaps deter those who 
are of a timid disposition from f urther inquiry, but would 
excite and stimulate those of a more active and confident 
tum to f urther advances. They are not, however, satisfled 
with confessing so much of themuieives, but consider every- 
thing which has been either unknown or unattempted by 
themselves or their teachers, as beyond the limits of possi- 
bility, and thus, with most consummate pride and envy, 
convert the defects of their own discoveries into a calumny 
on nature and a source of despair to every one else. Hence 
v^arose the New Academy, which openly professed scepti- 
cism," and consigned mankind to eternal darkness; hence 
the notion that forms^ or the true diSerences of things (which 
are in fact the laws of simple action), are beyond man's 



** We have before obeeiTed, thAt the New Academj did not profees skep- 
ticisin, but the ^«riAiHrtA, or incompreheniibility of the abeolute esaences oC 
things. Sren modem physiciaia are not wanting, to aasert with this school 
that the utmoet knowledge we can obtain is relatiTe, and neceeaarily short of 
absolute certainty. It ia not without an appearance of truth that these philoeo- 
phers maintain that our ideaa and perceptions do not express the nature of the 
things which they repreeent, but only the eilects of the peculiar organs by 
whioh they are couYeyed to the anderstaodiDg, so that were these organs 
dianged, we should ha\re different conceptions of their nature. That constitu* 
tion of air which is dark to man is luminous to bats and owla. 
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reach, and cannot pbesibly be diB0OT€red;'henoe (hoee no* 
. tions in the aciiTe and operative brancheSi that the heat of 
the Bun and of fire are totallj different, ao as to preyent men ^ 
froni snppoaing that they can elicit or foim, by meana of 
fire, anjthing aimilar to the opermtions of natnre; and again, 
that compoaition only is the work of man and mixtore of 
natnre, so as to prevent men from expecting the generation 
or tranfif ormation of nataral bodies bj art Men will, there* 
fore, easily allow themselves to be pemnaded by thia aign 
not to engage their fortunes and labor in specolations, 
which are not only desperate, but actoally devoted to dea* 
peration. 

LXXYI. Nor sbonld we omit the sign a£Eorded by the 
great diseension formerly preyalent among philoeophers, and 
the ▼ariety of achoola, which sofficiently show that the way 
was not well prepared that leada from the eens es to the 
nnderstanding, since the same yroundwork of philosophv' 
( namely, the natnre of thing s), was tom and divided into 
snch wide ly difEering and mnltifarionfl ftrrftrw. And al« 
though in these days the dissensions and differences of 
opinions with regard to flrst principles and entire systems 
are nearly extinct,'* yet there remain innumerable questions 
and controversies with regard to particular branches of phi- 
losophy. So that it is manifest that there is nothing sure or 
sound either in the systems themselves or in the methods of 
demonstration.^ 

TiXXVil. With regard to the supposition that there is a 
general unanimity as to the philosophy of Aristotle, because 



Owing to tb» imlTwnl prefraloioe ol ArlstotaliHiL 
I( mnst be remenibored, tlmt whfln Bmod wroto, •Igobm was la iti 
and tlM dootrino cf imHi and faflwttoifmeli undieoomod* 
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ihe other vystems of the aacients ceased and became obso- 
lete on its promolgation, and nothing better has been since 
discoyered; whenoe it appears that it is so weii determined 
and foonded, aa to have anited the sofErages of both ages^ 
we will obsenre — 1^ That the notion of other ancient ays- 
tems having ceased after the pablication of the works of 
Aristotle is falae, for the works of the ancient philosophen 
sabisisted long after that event, even to the time of Cicero, 
and the sabseqaent ages. Bat at a later period, when 
haman learning had, as it were, been wrecked in the innn- 
dation of barbarians into the Boman empire, then the sys* 
tems of Aristotle and Plato were preserred in the waves of 
ages, like pianks of a lighter and less solid natnre. ^^«Tfae 
notion of unanimitj, on a clear inspection, is foand to be 
fallacioas. For trae ananimitj is that which proceeds from 
a free judgment, arriving at the same conclnsion, after an 
investigation of the fact Now, by far the greater nnmber 
of those who have assented to the philoeophy of Aristotle, 
have bound themselves down to it from prejudice and the 
authoritj of others, so that it is rather obsequiousness and 
concurrence than unanimity. But even if it were real and 
extensive unanimity, so far from being esteemed a true 
and Bolid confirmation, it should even lead to a violent pre- 
sumption to the contrary. For there is no worse augury i n 
intellectual matters than that derived from unanimityy with 
the exceptJQn of divinifry and politics, where suffrages are 
allowed to decide. For nothing pleases the multitude, un« 
less it strike the imagination or bind down the understand- 
ing, as we have observed above, with the shackles of vulgar 
notions. Hence we may well transfer Phocion's remark 
from morals to the intellect: ''That men should immediately 
ezamine what error or fault they have committed, when the 
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multitude ooncan with, and applaads tbaQL.'' *' ThiB th«i 
/^ ia oxxe of the xnost unfavorable signs. All tbe s igna, tbere- 
f oret of tbe tratb and soondneas of tbe received sYste ms ot 
f philoeopby and tbe Bciences are unpropitioas, wbether taken 
y f rom tbeir ohgin, tbeir fruits, tbeir progresa, tbe <y>nfe88ions 
\of tbeir aatbors, or from unanimity. 

LXXym. We now come to the causes of errors, *' and \^ 
of sucb perseverance in tbem for ages. Tbese are suffi* 
ciently numerous and powerful to remove all wonder, tbai 
wbat we now ofier should have so long been oonoealed from, 
and bave escaped the notice of mankind, and to render it 
more wortby of astonishment, that it should even now have 
entered any one*s mind, or become the subjeot of bis 
thougbts; and that it sbould have done so, we consider ^y^ 
ratber tbe gift of fortune than of any extraordinary talent, 
and as tbe ofEspring of time rather than wit. But, in the 
first place, tbe number of ages is reduced to very nairow 
limits, on a proper considerati<m of the matter. For out of 
twenty-five^' centuries, witb whicb the memory and learn- 



^ Beomise the Tulgar inake ttp the ofsnrlielmiiig maJorlt3r in toch deeisioiifli 
mnd genenkUj «Uow tibeir Jndgmenii lo be twakyed bj peieion or prejudioe. 

^ 8ee end of Aziom IxL The eubject extenda io Aziom ze. - 

^ If we edopt the etetement of HerodoU», who pleoee the Homerio era iOS 
yeera bedc iroin hie time, Homer liTod ebout 900 ywn betoe Ghriit. On edd- 
fang thii number to the eizteen centuriea of the Ghrietian era which had elapeed 
up to Bacon'i tfane, we gei the twenty-five oentnriee he mentioni. The Hdmerie 
epoch ki tlM Inrtiieet polnt fai aBtiqultf from whMi Beeon cooKd reckon widi 
an/ digiee of oertaln^. Heriod» 11 hs were not eontampoiuy, immediately 
preceded him. 

The epoch d Greek phlkMMphj maj be faichided between Thalee and FktOb 

tkat ^ Irott tbi SSth to the 88th OlTmpkid; that of the Bonam beiweeB 

. TireDce and Ffanj. The modeni rerolutkm, fai which Bacon la one of ths 

I ewtral flgurei, took Hi riee from the tfane of Dante and Petmroh, wk^ Bired 

ai the eoMieaeement of tbe lonrlienth eeBtury; aad to whksh, on eooooBt d 

tfae ta&Tentk» of printfaig» and tbe unlTinel qpraad e< Biiritur^ whkh haa m* 



Digitized by 



Google 



66 NOVXm OBGANUM 



c 



ing of man are conyersant, scaroelj siz oan be set apart and 
selected as f ertile in scienoe and favorable to its progress. 
For there are deserts and wastes in times as in oonntriesy 
and we oan onlj reckon np three revolutions and epochs of 
'/' philosophy. 1. The Greek« 2. The Boman. 8. Oor own, 
that is the philosophj of the western nations of Earope: 
and scarcelj two centuries oan with jostice be assigned to 
\^ each. The intermediate ages of the world were nnfortnnate 
both in the qnantity and riohness of the sciences prodaced« 

^Nor need we mention the Arabs, or the scholastic philoso- 
phj, whicb, in those ages, groand down the sciences bj 

^their namerons treatises, more than thej increased their 
weight. The first caase, then, of such insignificant prog- 
ress in the sciences, is rightlj referred to the small propor- 
tion of time which has been favorable thereto. 

LXXIX. A second cause offers itself, which is certainly 
of the greatest importaDce; namelj, that in those very ages 
in which men's wit and literatare flourished considerably, 
or eren moderately, but a small part of their indastry was 
bestowed on natural philosophy, the ^reat mother of tbe 
sciences. For every art and science torn from this root 
may, perhaps, be polished, and pat into a serviceable shape, 
bat can admit of little growth. It is well known, that after 
the Ohristian religion had been acknowledged, and arrived 
at ma tarity, by far the best wits were busied upon theology , 
where the highest rewards offered themselves, and every 
species of assistance was abundantly supplied, and the study 
of which was the principal occnpation of the western Euro- 
pean nations during the third epoch; the rather becauae 



d0red » leoood dMtraotkm at kaming Impoesible. it is diflloalt to foraeee anj 
other eod than the estiiiotioa of tbe noe of maD.— JSU. 
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literatore flourished aboat the verj time when controrer* 

sies ooncerning religion first b^;an to bnd fortb. 2* In the 

preoeding ages^ d nring tbe aebond epoch (that of tbe Bo- 

manB), philoeophica l meditation and labor waa chiefly occu- 

pied and waated in morai pbilbeophy (the theology of the V^ 

heathena): besideay the greatest minds in theae times applied 

themselves to civil affaira, on acconnt of the magnitnde of 

the Boman empirCi which required the labor of manj. 

8. The age d nring which natnral pbiloBophy appeared 

principally to flonrish among tne u-reeJca, was Dut a anoTr ^ ^ 

period, aince in the more ancient tim ea the aeven sages 

(w ith tbe exception of Thalea), applied themgelves to mo ral 

philoflophy and politics, and at a later period, after Socrat ee 

h ad bronyhtdown philoaopby from heavep to eartb,,mOTal 

philosophy became more prevalent, and diverted m en^s 

attention from natnral. Nayy the verj period dnring which 

physical inqniries flonrisbed, was corrnpted and rendered 

nseless by contradictionsi and the ambition of new opinions. 

Since, therefore, dnring tbese three epochsi natnral philoso- 

pby has been materially neglected or impededi it is not at 

all snrprising that men shonld have made bnt Uttle progress 

in it, seeing thej were attending to an entirely difEerent 

matter. 

LXXX. Add to this that natnral philosophyi e specially 
of latCi has seldom gained exclnsive possession of an indi- 
vidual free from all other pnrsnitSi even among those who 
have applied themselves to it, nnless there may be an ex- 
ample or two of some monk stndying in his celli or some 
nobleman in his vilUu^ She has rather been made a pas> 
sage and bridge to other pnrenits. 

^ Xhs allQiioii Is eridently lo Boger Bmoq Mid Rdn< Deiosrm.— JBl 
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ThoB has thia great mother of the soienceB been degraded 
mo0t nnworthily to the sitaation of a handmaidf and made 
to wait npon medicine or mathematieal operationsi and to 
wash the immature minde of youth, and imbae them with a 
first dye, that thej may af terward be more ready to receive 
and retain another. In the meantime, let noj gjift A-gpAr^t any 
great proyreas in the sciences (eapecially their operative part) ^ 
unless nataral philosophv be applied to partioalar sciences , 
a nd particalar aciences again referred back. to nataral phi - 
l oeophy. For want of this, astronomy, optics, maaic, many 
mechanical arts, medicine itself, and (what perhaps ia more 
wonderf al), moral and poiitical philosophy, and the logical 
sciences haye no depth, but only glide over the snrface and 
variety of things; because these sciences, when they have 
been once partitioned oat and established, are no longer 
noorished by natural philosophy, which would have im- 
parted fresh vigor and growth to them from the soarces and 
genuine contemplation of motion, rajs, sounds, tezture, aad 
conformation of bodies, and the affections and capacity of 
the understanding. Bat we can little wonder that the aci- 
ences grow not when separated from their roots. 

LXXXI. There is another powerf ul and great cause of 

the little advancement of the sciences, which is this; it ie 

impossible to advance properly in the course when the goa l 

. i snot properly flxedTvBut the real and legitimate goal of 

/ the sciences is th » OT^^nwTne nt of human life with new in> 

( ventions and riches. | The great crowd of teachers know 

nothing of this, but consist of dictatorial hirelings; unlesa 

it so happen that some artisan of an acute genius, and am- 

bitious of fame, gives up his time to a new discovery, which 

is generally attended with a loss of property. The major- 

itji 8o far from proposing to themselves the augmentation 
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of the maas of artB and gciences, make no other oae of an in- 
quirj ioto the maas alrea^y before them, than is afEorded by 
the oonversion of it to some oae in their lecturea, or to gain, 
or to the acquirement of a name, and the like. Bat if one 
ont of the moltitnde be f oond, who coarta acience f rom real 
zeal, and on hia own account, even he will be seen rather to 
follow contemplationi and the rariety of theories, than a 
severe and strict inyestigation of truth. Again, if there 
eren be an annaaallj strict inyeatigator of trath, yet will 
he propose to himself , as the teat of trath, the satisfaction 
of his mind and onderstandingy as to the canfles of things 
long aince known, and not sach a teat as to lead to aome 
new eameet of effectBi and a new light in aziom& If ^ tbere* 
f orci no one have laid down the real end of aciencei we can- 
uot wonder that there shonld be error in pointa sabordinate 
to that end.^ 

TiXXXTT. Bat| in like manneri as the end and goal of 
flcience is ill definedi bO| even were the case otherwiaei men 
baye chosen an erroneoos and impaasable direction. For it 
is snfficient to astonish any reflecting mind| that nobody 
Bhonid have cared or wished to open and complete a waj for 
the understandingi setting off from the senses, and regalari 
well-condacted ezperiment; bat that eyerjthing has been 
abandoned either to the mists of traditioni the whirl and con- 
f nsion of argumenti or the wayes and mazes of chance, and 
desaltorji ill-combined experiment KoW| let any one bnt 
consider soberly and diligentlj the natare of the path men 
haye been accastomed to parsae in the inyestigation and 
discoyery of anj matter^ and he wili doabtless flrst obsenre 
the rude and inartifloial manner of discoyerj most familiar 
to mankind: which is no other than this. When anj one 
prepares himself for disooyeiy, he first inquireiB and obtains 
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a f all acooQnt of all that Iias been said on the subject by 
others, then adds hia own reflections, and stira up and, as it 
were, invokee his own spirit, after much mental labor, to 
disclose its oracles. Ail which is a method without founda- 
tion, and merely tums on opinion. 

Anotber, perhaps, calls in logic to assist him in discoy- 
ery, which bears onlj a nominal relation to his purpose. 
For the diacoveriea of loffic are not discoveries of principle s 
and leading axioms, but only of what appears to accord with 
themj* And when men become curious and importunate, 
and give trouble, interrupting her about her proofs, and the 
discovery ol prinoiples or first azioms, she puts them off 
with her usual answer, refernng them to faith, and ordering 
them to swear allegiance to each art in its own department. 

There remains but mere experience, which, when it ofiers 
itself, is called chance; when it is sought after, experiment/* 
But this kind of experience is nothing but a loose fafl;ot; 
and mere gropin^ in the dark, as men at night trjr all means 
of discovering the right road, while it would be better and 
more prudent either to wait for daj, o)t procure a light, and 
then proceed. On the contrary, the real order of experience 
begins by setting up a light, and then shows the road by it, 
commencing with a regulated and digested, not a misplaced 
and vague course of experiment, and thence deducing 
axioms, and from those axioms new experiments: for not 
even the Divine Word proceeded to operate on the general 
mass of tliings without due order. 

Let men, therefore, cease to wonder if the whole courae 



« From the abute of the scholastics, who mistook the il ffiori method, the 
dednctiTe sjllogism, for the entira prorinee of logic-— JBl 
^ 8ee Aphoriam zor. 
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of scieDoe be not mn, when all haye wandered from the 
path; qaitting it entirelji and deserting experience, or in- 
Yolviag thenuielyeB in itB xnasee, and wandering abont, while 
a regolarly combiDed aystem woold lead them in a snre track 
throagh its wilda to the open day of axioma. 

LXXXni. The evili howeveri haa been wonderf allj in- 
creased bj an opinion, or inveterate conceiti which is both 
vaiQglorioas and prejadiciali namely, that the dignity of tbe 
haman mind is lowered by lopg and freqaent intercoara e 
with experimoDts and partioalara, which are the objects o f 
sense, and conflned to matter ; eepecially since snch matten 
/ geDerallj reqaire labor in investigationi are mean sabjects 
for meditatioD, hareh ia diBCoarse, aDprodactiye in practice, 
infinite in namber, and delicate ia their sabtiltj* HcDce 
we haye seen the trae path not odIj deeertedi bat iater- 
cepted and blocked ap, experience being rejected with dis- 
gast, and not m^relj neglected or improperlj applied. 

LXXXIV. Again, the reverence for antiqaity,* * and the 
aathoritj of men who have been esteemed great in philoeo- 
phj, and general ananimitj, have retarded men from ad- 
vaDciag ia scieace, aad almost eDchaated them. As to 
nDanimitj, we have spokea of it above. 

The opinioD which mea cherish of aatiqaitj is altogether 
idle, aad scarcelj acoords with the term. For the old age 
aad inoreasiDg jeara of the world ehoald ia realitj be con* 
sidered as antiqaitj, aad this is rather the character of oar 
owD times thaa of the less advaDced age of the world ia 
those of the aDcients; for the latter, with respect to oar- 



^ Tbe inoongrni^ to wbiob Bacon Alludes appean to tpring from oonfonnd- 
Ing two thiugs, which aro not onlj distinct, but affect humah knowledge in 
faiTene proportion, vis.» the experienoe which terminates with Ufe, with tbat 
«xpeiieiioe whicb one c6nturj traoimitf to another.-^M, 
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idrw, «re «nomit and elderi with respeot to the world mod- 
U^ ern and joanger. And as we ezpeot a greater knowledge 
of homan a&irs, and more matare judgment from an old 
man than from a youth, on account of hia experience, and 
the variety and nomber of things he has seen, heardi and 
meditated npon, ao we have reason to expeot mqoh greater 
things of oar own age (if it knew bat ita etrength and woald 
essay and ezert it) than from antiquitj, sinoe the world has 
grown older, and its Btock has been increased and aocamu- 
lated with an inflnite namber of experiments and observa- 
tions. 

We most also take into oor consideration that manj ob- 
jects in natare fit to throw light apon philosophj have been 
^/-0x^086^ to oor view, and discovered bj means of long voy* 
>/age8 and travels, in which oar times have aboanded. It 
woald, indeed, be dishonorable to mankind, if the regions 
of the material giobe, tbe earth, the sea, and stars, should 
be so prodigioasly developed and iliastrated in our age, and 
yet the boandaries of the intellectaal globe shoald be con* 
fined to the narrow discoveriea of the ancients. 

With regard to aathority, it is the greatest weakness to 
attribate infinite credit to particular aathors, and to refaaa 
his own prerogative to time, the aathor of all aathors. and. 
therefore, of all aatboritv . For trath is rightij named the 
daaghter of time, not of aathoritj. It is not wonderfaL 
therefore, it the bonds of antiqaity, aathorityy and nnanim* 
ity, have so enchained the power of man, that he is unable 
(asif bewitched) to become familiar with things themselves. 
LXXXY. Nor is it only the admiration of antiqaity, 
aathoritj, and ananimity, that has forced man's indastrj 
f to rest satisfied with present discoveries, bat, also, the ad- 
miration of the efiects ahready placed within his power. For 
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whoeyer pMBei in reriew the varietj of sabfeel^ a&d tbre 
beautifal apparatos eolleoted and introdaeed by the nie* 
chanical arta for the service of mankind, will eertainly ber 
ratber inclined to admire oar wealth than to pereeive oarf 
poverty: not considering that the obeervationa of man and 
operationa of natare (which are the aoals and fliat movera of 
that variety) are few, and not of deep research; the reat 
most be attribated merely to man*8 patience, and the deli- 
cate and well-regalated motion of the hand or of instra* 
ments. To take an inatance, the manafactare of clocks is 
delicate and accorate, and appeara to imitate tbe heavenly 
bodies in its wheels, and the palae of animala in its regnlar 
oscillation, jet it only dependa apon one or two axioms of 
natare. 

Again, if one conaider the reflnement of the liberal arts, 
or even tbat exhibited in the preparation of natnral bodiee 
in mechanical arts and the like, as the discovery of the 
heavenly motions in astronomj, of harmony in maaic, of 
the letters of the alphabet^ (still anadopted by the Ohinese) 
in grammar; or, again, in mecbanical operations, the pro- 
ductions of Bacchas and Oeres, that is, the preparation of 
wine and beer, the making of bread, or even the lazaries of 
the table,. distillation, and the like; if one reflect also, and 
consider for how long a period of ages (for all the above, ex- 
cept distillation, are ancient) these things have been broaght 
to their present state of perfection, and (as we instanced io 
clocks) to how few observations and axioms of natare they W 
may be referred, and how easily, and as it were, by obvioas 
chance or contemplatioa, they might be discovered, one 



^ The GShineie eharactero resemble, in many respects, the hierogljpbiot 
of the SgyptiADS, being adapted to r^ceaent ideaa, not aotiada. 
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\ vould fldoti eease to admire and rather pity the haman lot 
on aceonat of its vast want and dearth ot thinga and diseov- 
eriee for ao many agea> Yet even the discoveries we have 
mentioned were more ancient than philosophj and the intel- 
lectual arts; so that (to saj the tmth) when contemplation 
and doctrinal acience began, the discovery of nsefol works 
ceased. 

But if any one tam from the mannfactories to librariest 
an^ be inclined to admire the immense rariety of books 
offered to oar view, let him but examine and diligentlj in- 
-spect the matter and contents of these books, and his aston- 
ishment will certainlj change its object: for when he finds 
no end of repetitions, and how much men do and speak the 
same thing over again, he will pass from admiration of this 
varietT to aatonishment at the poverty and scarcity of ma t- 
ter. which has hitherto possessed and filled men*s minds. 

Bat if any one shooid condescend to consider sach sci- 
ences as are deemed rather carions than sound, and take a 
full view of the operations of the alchemists or magii, he 
will perhaps hesitate whether he ought rather to laugh or 
to weep. For tbe alchemist cherishes eternal hope, and 
when his labors succeed not, accuses his own mistakes, 
deeming, in his self-accusation, that he has not properlj 
understood the words of art or of his aathors; upon which 
""^ he listens to tradition and vagae whispers, or imagines there 
is 'some slight unsteadiness in the minute details of his 
practice, and then has recourse to an endless repetition of 
ezperiments: and in the meantime, when, in his casual ex* 
periments, he falls upon something in appearance new, or 
of some degree of utility, he consoles himself with such an 
earnest, and ostentatiously pablishes them, keeping up his 
hope of the final result. Nor can it be denied that the alche- 
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mists have made seyeral disooveries, and preeeDted mankind 
wiih osef al inventions. TBat we may well apply to thttn the 
fable of the old man, who beqaeathed to his aona some gold 
baried in hia garden, pretending not to Jmow the ezact epot, 
whereapon thej worked diligentlj in digging the vineyard^ 
and thongh they foand no gold, the yintage waa rendered 
more abandant by their labor^ 

The foUowers of nataral magic, who explain everfrthing 
bj sympathy and antipathy , have aaaigned f alse powem and 
maryelloas operations to things by gratnitoas and idle con* 
jectares: and if tbey haye ever prodaoed any effects, they 
are rather wonderfal and noyel than of any real beneflt or 
ntility. 

In saperstitioaB magic (if we say anything at all abont 
it) we mast chiefly obseryei that there are only s<Hne peool- 
iar and deflnite objects with which the carioos and sapersti* 
tioas arts haye, in eyery nation and age, and eyen ander 
eyery religion, been able to exercise and amase themselyes. 
Let as, therefore, pass them over. In the meantime we 
cannot wonder that the false notion of plenty shoald have 
occasioned want. 

LXXXYI. The admiration of mankind wiih regard to 
the arts and sciences, which is of itself saflDiciently simple 
and almost pnerile, has been increased by the craft and ar* 
tiflces of those who have treated the sciences, and deliyered 
them down to posterity. For they propoee and prodnoe 
them to onr yiew so fashioned, and as it were masked, aa 
to make them pass for perfeot and complete. For if yoa 
^consider their method and diyisions, they appear to em* 
brace and comprise eyerything which can relate to thie 
sabject. And altboagh^ this f rame be badly fllled up aod ^ 
resemble an ^mpty bladder, yet it presents to the yol- 



W 



Digitized by 



Google 



66 mvUM OBGANUM 

gar understandmg the form and appearance of a perfect 
Bcience. 

The flrst and most ancient investigators of trath were 

wont, on the contrary, with more honesty and Buccess, to 

throw all the knowledge they wished to gather from con- 

"^"^ • templation, and to laj ap for ose, into aphorisms, or short 

v^ Bcattered sentences unconnected by anj method, and with- 

«^out pretending or professing to comprehend any entire art. 

Bat according to the present sjstem, we cannot wonder 

that men seek nothing beyond that which is handed down 

to them as perfecti and alreadj eztended to its f all com- 

plement. 

LXXXYn. The ancient theories have received addi- 
tional support and credit from the absurditj and levitj of 
those who have promoted the new, especiallj in the active 
and practical part of natural philosophy. For there have 
^pj\^ been many siilj and fantastical fellows who, from credulitj 
\^^ ^^ or imposture, have loaded mankind with promises, announc- 
r^^ ing and boasting of the prolongation of life, the retarding 

of old age, the alleviation of pains, the remedying of nat- 
ural defects, the deception of the senses, the restraint and 
excitement of the passions, the illumination and exaltation 
of the intellectual facultiea, the transmutation of substances, 
the unlimited intensity and multiplication of motion, the 
impressions and changes of the air, the bringing into our 
power the management of celestial influences, the divina- 
tion of future events, the representation of distant objects, 
the revelation of hidden objects, and the like. One would 
not be very wrong in observing with regard to such pre- 
tenders, that there is as much difference in philosophy, 
between their absurdity and real science, as there is in his- 
torj between the exploits of Gaosar or Alexander, and those 
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of Am&dis de Gaul and Artbar of Briuin. For those illaa- 
trious geoerals are foand to bave actoally performed greater 
exploits than sach flctitioas heroea are eren pretended to 
have accompliahed, bj the means, howerer, of real aotion, 
and not by any fabalooa and portentoas power. Yet it ia 
not right to safEer oar belief in trae history to be dimin - 
ished» becaase it is sometimee injared and violated hj 
fables. In the meantime we cannot wonder that great 
prejadice has been ezcited against any new propoeitions 
(especially when coapled with anj mention of efEects to be 
prodaced), bj the condact of impoetors who have made a 
similar attempt; for their extreme absarditj, and the dis- 
gast occasioned bj it, has even to this daj overpowered 
everj spirited attempt of the kind. 

LXXXVm. Want of energy, and the littlences and 
fotilitj of the tasks that haman indastrj haa andertaican, 
have prodaced moch greater injarj to the sciences: and 
yet (to make it still worse) that verj want of enetgj mani* 
fests itself in conjanctioD with arrogance an <^ i^^ft;|ftj|p^ 

For, in the flrst place, one excose, now from its repeti* 
tion become f amiliar, is to be observed in every art, namelj, 
that its promoters convert the weakness of the art itself into 
a calamny apoo oatare; and whatever it in their hands fails 
to eSect, thej pronoonce to be phjsicallj impossible. Bat 
how can the art ever be condemned while it acta as jadge in 
its own caose 7 Even the present sjstem of philosoph j cher- 
ishes in ita bosom certain positions or dogmas, which (it 
will be fonnd on diligent inqairj) are calcolated to prodace 
a fali conviction that no difficult, commanding, and power- 
f al operation opon natxure ooght to be anticipated throagh 
the means of art; we instanced^* above the alleged different 

^ 860 AxkMn U. 
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quality of heat in the sun aud fire, and composition and 
QiixtUTe. IJpon an accurate observation the whole ten- 
dencj of such positions is wilf nlly to circamscribe man^s 
power, and to produce a despair of the means of invention 
and contriTance, which would not onlj confound the prom^ 
iaes of hope, but cut the verj springs and sinews of indus- 
trj, and throw aside even the chances of experience. Tbe 
only object of such philosophers is to acqnire the reputation 
of perfection for their own art, and they are anxious to ob- 
tain the most silly and abandoned renown, by causing a be- 
lief that whatever has not yet been invented and understood 
can never be so hereafter. Butiranyone attempfto give 
himself up to things, and to discover something new; yet 
he will only propose and destine for his object the investiga- 
tion and discovery of some one invention, and nothing more; 
as the natare of the magnet, the tides, the heavenly systemi 
and the like, which appear enveloped in some degree of 
mystery, and have hitherto been treated with but little suc- 
cess. Now it ifl the ffreateat proo f of want of skill, to invea- 
tigate the natare of any object in itself alone; 'for that same 
y nature, which seems concealed and hidden in some instances, 
/is manifestand almost palpable in others, and excites wonder 
^ in the former, while it hardly attracts attention in the lat- 
^ ter.** Thus the natare of consistency is scarcely observed 
in wood or stone, bat passed over by the term solid without 
any further inquiry aboat the repulsion of separation or the 

*^ The methods hy which Newioo carried the rule and oompeae to the boan- 
dariee of creation is a safficient comment on the sagacitj of the tezt The same 
cause which globuUzes a bubble, has rounded the earth, and the same law which 
drawa a stoue to its surfaoe, keeps the moon in her orbit. It waa hj calcnlating 
aad aeoertaining these principles upon substances entirelj at hia diapoeal that 
thia great phQosopher was enabled to giye us a kej to unlock the myeteriee 
af the aniTerM.— iM. 
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Bolotion of coDtinaity. But io water-babbleB the same cir* 
caznBtanca appeara matter of delioate and ingeDiooB reaearch, 
for thej fonn themaelyee into thin pelliclea, carioasly ehaped 
into hemispheres, eo aa f or an instant to avoid the solation 
of continaity. 

In general those very things which are considered as 
secret are mauifest and common in other objects, bnt will 
never be clearlj seen if the experiments and contemplation 
of man be directed to themselves onlj. Yet it commonlj 
happens, that if , in the mechanical arts, anj one bring old 
discoveries to a flner polish, or more elegant height of orna- 
ment, or anite and oomponnd them, or applj them more 
readiij to practice, or exhibit them on a less heayj and 
voiaminoas scale, and the like, thej will pass o£f as new. 

We cannot, therefore, wonder that no magnificent dis- 
ooveries, worthj of matJdnd, hare been bronght to light, 
while men are satisfied and delighted with sach scantj and 
pnerile tasks, naj, even think that thej have pnrsaed or 
attained some great object in their accomplishment. 

TiXXXrX. Nor shoold we neglect to obserre that nat- 
nral philosophj has, in eyerj age, met with a troablesome 
and difficalt opponent: I mean saperstition. and a blind and 
immoderate zeal for religioa* For we see that, among the 
Greeks, those who first disclosed the nataral caoses of 
thander and storms to the jet nntrained ears of man were 
condemned as goiltj of impietj toward the gods.** Nor 
did Bome of ihe old fathers of Christianitj treat those mnch 
better who showed bj the most positive proofs^sach as no 



" See ths '*Olaodt'* of AitefeopluuMB, where aoonktoe Is npNoeiited m cfaM- 
Ing Jnpiter oot of tho akj, bj niol?iiig drandmloniit into oMd oonooMloiit 
and whirlwfaidi.— Ai 
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cme now dispates) that the earth is spherieal, and theDoe 
aaserted that tbere were aatlpodes.*' 

fiyen in tbe present state of tbings the condition o£ dis* 

^i^^ cnssions on natoral philpsopby is rendered more diffioalt 

and dangerons bj the sammaries and methods of diyineBi 

wiioy after redaoing diyinity into snch order as thej ooald, 

Iand broaght it into a scientiflc form^ baye proceeded ta 
mingle an andae proportion of the contentioas and thomy 
pbilosopby of Aristotle with the sabstance of religion.** 

Tbe flctions of tboee who haye not f eared to dedoce and 
confirm tbe trntb of the Christian religion bj the prinoiplee 
and aatbority of pbilosophers, tend to.tbe same end, thoagh 
in a difEerent manner/^ Thej celebrate tbe anion of faith 
and the senses as tboagb it were legitimate, with great pomp 
and solemnity, and gratif j men*s pleasing minds with a 
varietj, bat in the meantime confoand most improperly 
things diyine and haman. Moreoyer, in these mixtares of 
diyinitj and p^ilosophy the receiyed doctrines of the lat- 
ter are alone inclnded, and anj noyelty, eyen thoagh it 



^ Bob6tpi«m waa tba latesi Tietim of this bigotry. In his yomiger daja 
li6 attempted to introduee Franklin'a lightning conductor into France, but waa 
perseented hj thoae whoae livea he aought to protect, as one aodaoiouaijr striTing^ 
to avert the deaignt of ProTidence.— iSi. 

** We oan hardlj agree with the text. The acholaatica» in building up a 
STBtem of diTinitjr, certainly had recourae to the deductiye syllogism, becauae 
the inductiv» waa toially inapplicable, except ae a ▼erifioatorTr proceea. With 
regard to tbe teohnical iorm in whioh they marahalled their argumenta,. whick 
ia what our author aima at in hia oenaure, tbey owed nothing at all to Ariatotle» 
tbe oondnoting a diapote in naked ayllogisiic fiuhion haTing originated entir^y 
with themaelTee.— ^. 

** Bacon cannot be anppoeed to aUude to thoee diTinee who haTo attempted 
te abow tiiat ihe progreBa of phyaical Bcieaee is eonflrmatory oi roTdatioii, bot 
eaij to Sttch aa haTo biult up a aystem of faith out of their own refiiiemeate 
on nature and roTelation, ae Patricius and Emanuel Swedenborg . — EtL 
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be an improTement, scaroely eBcapes^^banishment and ez- 
termination. 

In short, yoa may find all aooess to any speoies of phi- 
losophy, however pure, intercepted by the ignorance of 
divines. Some in their simplicitj are apprehensive that 
a too deep inquiry into nature may penetrate beyond the 
proper boands of decoram, transf erring and absardly spply- 
ing what is said of sacred mysteries in Holy Writ against 
those wbo pry into divine secrets, to the mysteries of natare, 
which are not forbidden by any prohibition. Others with 
more canning imagine and consider, that if seoondary caases 
be unknown, everything may more easily be referred to the 
Divine hand^and wand, a matter, as they think, of the great- 
est consequenoe to religion, bat which can only really mean 
v^that Q-od wisbes to be giijfttified by means of falsehood. 
Others fear, from past ezample, lest motion and change in 
philoeophy shoald terminate in an attack apon religion. 
Lastly, there are others who appear anzioas lest tbere 
shoald be something discovered in the investigation of 
nature to overthrow, or at ieast shake, religion, particalarly 
among the anlearned. The last two apprehensions appear 
to resemble animal instinct, as if men were diffident, in the 
bottom of their minds and secret meditations, of the strength 
^ of religion and the empire of f aith over the senses, and there- 
• fore feared that some danger awaited them f rom an inquiry 
•into natare. Bat any one who properiy oonsiders the sub« 
ject will find natural philosophv to be. after the Word of 
God, the surest remedv against saperstition. and the mos t 
approved suppoyt of faith. She is, therefore, rightly be- 
stowed upon religion as a most faitbful attendant, for the 
\i one exhibits the will and the other the power of God. Nor 
was he wrong who observed, ''Ye err, not knowing the 
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Scriptarea aod thepower o£ God," thiu unitiDg in oae 
bond the reyelation of his will and the contemplation of 
hifl power. In the meanwhile, it is not wonderful that the 
progresa of natnral philoeophy has been restrained, since 
religion, whioh has ao mnch inflaence on men^s minds, has 
been led and horried to oppose her throogh the ignorance 
of some and the imprudent zeal of others. 

XC. Again, in the habits and regalations of schools» 
aniversitiesy and the like assembliea, destin ed for the abode 
of leamed men and the improvement of leaming, everything 
is foand to be opposed to the progress of the sciences; f or 
the lectures and exercises are so ordesed, that anything oat 
of tbe common traok can scarcelj enter the thoughts and 
contemplations of the mind. If, howerer, one or two have 
perhaps dared to use their liberty, they can onlj impose 
the labor on themselves, withont deriving any advantage 
from the association of others; and if they put up with this, 
thej will find their indastry and spirit of no slight disad« 
vantage to them in making their fortune; for the porsaits 
of men in sach sitoations are, as it were, chained down to 
the writings of particalar aathors, aod if any one dare to 
dissent from them he is immediatelj attacked as a tarbolent 
and revolationarj spirit. Yet how great is the differenoe 
between civil matters and the arts, for there is not the same 
danger from new activitj and new light In civil matteni 
even a change for the better is sospected on accoant of the 
commotion it occasions, for civil govemment is supported 
bj aathoritj, unanimitj, fame, and public opinion, and not 
bj demonstration. In the arts and sciences, on the con* 
trarj, everj department should resound, as in mines, with 
new works and advances. And this is the rational, though 
not the actual view of the case, f or that administration and 
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goyemmeQt of science we haye epoken of is wont too rigor- 
oQsly to repreas its growth. 

XCI. And eyen shoald the odiom I have alladed to be 

avoided, yet it ia aafiicient to repreaa tbe increase of acienoe 

that anch attempts and indoatry pass unrewarded; for the^ 

caltivation of acience and ita reward belong not to the same 

/^ individaal. The advancement of science ia the work of 

j a powerfal genias, the prize and reward belong to th.e yol* 

/ gar or to princes, who (with a few exoeptions) are scarcelj 

Vmoderately well informed. Naj, sach progress ii not onlj 

deprived of the rewards and beneficence of indiyidaals, bat 

even of popalar praise; for it is above the reach of the 

generalitj, and easilj orerwhelmed and eztingaished bj 

the winds of common opinions. It is not wonderf al, there- 

fore, that little saccess has attended that which has been 

little honored. 

XCII. Bfiit by far the greatest obstacle to the advance - 

ment of the sciences. and the andertaking of anv new at- 

tempt or department, is to be foand in men's despair and l/^ 

the idea of impoBsibility; for men of a pradent and exact 

tarn of thoaght are altogether diffident in .mattera of this 

natnre, considering the obscarity of natare, the shortness 

of life, tbe deception of the senses, and weakness of the 

judgment They think, therefore, that in the revolutions 

of ages and of the world there are certain flqods aad ebbs 

v^ of the sciences, and that they grow and floarish at one time, 

•-and wither and fall ofiE at another, that when they have 

^ attained a certain degree and condition they can proceed 

^ no f arther. 

If, therefore, any one believe or promise greater things, ' 
they impate it to an uncnrbed and immatare mind, and 
imagine that snch efEorts begin pleasantly, then become 
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laborioTiB, and end in oonfasion. And since such thonghta 
easily enter ihe minds of men of digniij and ezcellent judg- 
ment, we moat reallj take heed lest we shonld be captiyated 
by onr affection ior an excellent and moet beantif ul objecti 
and relaz or diminish the severitj of onr jndgment; and we 
must diligently ezamine what gleam of hope shines upoa 
U8, and in what direction it manif ests itself , so that, banish- 
ing her lighter dreama, we may discuss and weigh whatever 
appears of more sound importance. We must consult the 
pmdence of ordinary life, too^ which is diffident upon prin- 
ciple, and in all human matters augurs the worst. Let us, 
then, speak of hope, especially as we are not vain promisers, 
nor are willing to enforce or insnare men's jadgment, but 
would rather lead them willingly forward. And althoagh 
we shall employ the most cogent means of enforcing hope 
when we bring them to partioulars, and especially those 
which are digested and arranged in our Tables of Invention 
"^(the subject partly of the second, but principally of the 
vfourth part of the Instauration), which are, indeed, rather 
vthe verj objeot of our hopes than hope itself ; yet to proceed 
more lenientlj we must treat of the preparation of men's 
minds, of which the manifestation of hope forms no slight 
part; for without it all that we have said tends rather to 
prodace a gloom than to encoarage activitj or quicken the 
industry of ezperiment, bj causing them to have a worse 
and more contemptuoas opinion of things as thej are than 
they now entertain, and to perceive and feel more thoroaghly 
their UDfortanate condition. We most; therefore, disclose 
and prefiz oar reasons for not thinking the hope of saccess 
improbable, as Columbas, before his wonderf al voyage over 
the Atlantic, gave the reasons of bis conviction that new 
lands and continents might be discovered besides those 
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alreadj known; and these TOMont, thongh st fint rqeotedi 
were yet proved by sabseqaent experienoe, and were the 
caQBes and beginningB of the greateat eyenta. 

XOm. Let 08 begin irom Qod^ and ahow that onr pnr* 
soit from its ezoeeding goodneaa olearly ptooeeda from him, 
the aathor of good and father of light Now, in all diTine 
workB the emalleat beginnings lead aaaaredlj to aome reealt, 
and the remark in epiritoal matten that "the kingdom of 
Ood cometh withoat obeeryation/' ia aleo foond to be trne 
y in eyery great work of Divine Piovidenoet eo that every* 
thing giidea qaietly on withoat conf osion or noiee, and the 
matter is achieved before men either think or peroeire that 
it ia commenced. Nor shoald we neglect to mention the 
prophecy of Baniel, of the laat daye of the world, '*Manj 
shall ron to and fro, and knowledge ahall be increaaed/' ^ 
thoa plainly hinting and soggeating that fate (which is 
Providenee) woald caase the complete circait of the globe 
(now accomplished, or at least going f orward by means of 
80 manj distant voyi^es), and the increase of leaming to 
happen at tbe same epoch. 

XOIV. We will next give a most potent reaaon for hope 
dedaced from the errors of the past, a nd the ways 8till an- 
attempted; for well was ao ill-governed state thas reproved, 
''That which is worst with regard to the past shoaid appear 
most consolatorj for tlM futare; for if yoa had done all 
that yoar daty commanded, and yoar affairs proceeded no 
better, yoa coald not even hope for their improvement; 
bat since their present anhappy sitaation is not owing to 
the force of circumstanoes, bat to your own errors, yoa have 
reason to hope that by banishing or correcting the latter 



» D«iudxiL4. 

SciExcc— Vol. 89 

Digitized by 



Google 



T8 NOVUM OBQANUM 

jaa oan prodaee a great ohange for the better in the 
former." So if men had, dnring the manj years that have 
elapsed, adhered to the right waj of discoyering and cnlti* 
yating the eoiences withont being able to advance, it wonld 
be assnredlj bold and presnmptnons to imagine it possible 
to improve; bnt if they hare miataken the waj and wasted 
their labor on improper objects, it foUows that the difficnltj 
does not arise from things themselyes, which are not in our 
power, bnt from the hnman nnderstanding, its practice and 
applioation, which is snsceptible of remedy and correction. 
Onr best plan, therefore, is to ezpose these errors; for in 
proportion as they impeded the past, so do thej afford 
reason to hope for the futnre. And althongh we have 
tonched npon them abovey jet we think it right to giye a 
briefy bare, and simple enumeration of them in this place. 
XCV. Those who haye treated of the sciences haye been 
either empirics or dogmatical.** The former like ants onlj 
heap up and use their store, the latter like spiders spin ont 
their own webs. The bee, a mean between both, extracts 
matter from the flowers of the garden and the field, but 
' works and fashions it bj its own efi^orts. The true labor 
of phiiosophj resembles hers, for it neither relies entirelj 
or principallj on the powers of the mind, nor jet lajs up 
in the memorj the matter afiorded bj the experiments of 
natural historj and mechanics in its raw state, but changes 
and works it in the understanding. We haye good reason, 



** Bacon, in tlus A.phori8m, appean to have entertained a fair idea of the 
use of the inductiye and deductiye methods in scientiflc tnquiry, though his 
want of geomeirioal knowledge mnst have hindered him f rom accurately deter- 
mining the precise functions of each» aa it certainlj led him in other parts of 
the Organon (V. Aph. 82), to undenralue the deductive, and, aa he calls it, the 
dogmatio method, and to rely too much upon empirioiam.— iU. 
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therefon, to deriTe hope f lom m Moier awl purnr i^nianee 
of theee fioiiltieB (the experimeBtel end rntionAl) than hes 
yet been attempted. 

XCYL Natggal philoio phy li not yet to be fonnd im* 
adtdterated, bnt ia impnre aod eomipted— hr logie in th e 
Bchool of Aristotle. bv natorai theology in that of Pkto,* ^ 
by matbematies in the eecond iohool of Plato (that of Proc- 
lni and otbers)^ wiiich onght rather to terminate natural 
philosophy than to generate or create it. We may, tbere- 
fore, hope f or better resulti from pnie and nnmixed natuiml 
pbilosophy. 

XCVII. No one fais yet been found poMWiied of eaffi- 
eient firmneii and aeyerity to reiolTe npon mnd nndertake 
the taek of entireiy abolishing common theoriei and notioni| 
and applying the mind mfreih, when thns deared and ley- 
elled, to particular reiearchei; hence omr hnman reaioning 
ii a mere f arrago and ernde man made np <rf a great deal of 
orednlity and aocident, and the puerile notiona it originalty 
oontracted. 



^ The reader maj oonsult the nole ol the )8d ▲phoriem lor (he iaolt whieh 
Baoon censaret, and, if he wish to pumie the ■al^^et inrther, mtj ned P)ailo*e 
TinuBUB, where that philoeopher esEplaine hi« f jatem in detaiL Beoon, how* 
ever, is hardlj oonsisteDt in one part <d his oensare, lor he also talks aboat tbe 
spiiift nd appeitss of inanimats «ttbslanoes, and that eo frsqiamtly, astopi^ 
dnde the sappositkm that he is emplejlng metaphor.— >AL 

^ Proolus flourished abont the beginnJng of the flfth oentarjy and was the 
saeeessor of Plotlous, Porpb jry and lamblicas, who, in the two preeeding oen- 
taries, had reirired the doetrinea of Plsto, aad ■sssiVed fhe Ohristiaa religion. 
The allnsion in tbe text mnst be assigned to lamblieas, who, in the loorth oen* 
tarj, had republished the Pjihagorean theologj of numbers, and endeaTored to 
oonstmct the world oat of srithmetic tliinking eferjthing oould be eolTed bj 
the aid of proportions and geometij. Baoon must not be understood in the tezl 
to oensnie fhe use bot the ebuse of mathematics and phjsioal inTSS t i gat ioBS^ m 
in the "De Augmentis** (lib. tr. c. 6), he enumeratas the moitipUGi^ of i 
stration soientiflc laets admit of, irom thia soorosL— JU. 
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But if a maa of matare age, unprejadioed seoses, and 
olear mind, wonld betake himself anew to ezperience and 
particalars, we might hope mach more from sach a one; in 
which reepect we promise oarselves the fortaae of Alex- 
ander the Great, and let none accose os of vanity till they 
have heard the tale, which is intended to check yanitj. 

For JEiSchines spoke thas of Alexander and his ezploits: 
'*We live not the life of mortals, bat are born at sach a 
period that posterity will relate and declare oar prodigies"; 
as if he considered the exploits of Alexander to be mirao- 
nloas. 

Bat in sacceeding ages** Liry took a better new of the 
fact, and has made some sach observation as this apon 
Alexander: ^'That he did no more than dare to despise 
insignificance/' So in oar opinion posterity will jadge of 
os, that we have achieved no great matters, bat only set 
less accoant apon what is considered important; for the 
meantime (as we have before observed) oar only hope is 
ip the regeneration of the sciences, bv regalarlv raising 
them on the foandation of ezperience and bailding them 
anew, whi ch I think none can ventare to affirm to have 
been already done or even thoaght of . 

XCYHI. The foandations of experience (oar sole re- 
soarce) have hitherto failed completely or have been very 
weak; nor has a store and collection of particalar facts, 
capable of informing the mind or in any way satisfactory, 
been either soaght after or amassed. On the contrary, 
' learned, bat idle and indolent, men have received some 

** See lAry, lib. x. c. 17, where, in a digreesion on the probable effect of a 
oontest between Bome aod Alexander the Great, he aAj9: **Non cum Dario rem 
etee dixisset: qnem muilemm ac spadonum agmen trahentem inter parpuram 
atque aurum, oneratum fortun» apparatibua, pr»dam veritisliuam hoatem, nihii 
aliud quam auaua Tana contemnere, incruentaa dericit." 



Digitized by 



Google 



NOVUM OSOAimM 79 

m«re reporti of ezperience, traditioiis ae H were of dreeinsi 
ae eetablishiiig or conflrmiiig their philoeophjt aiid hare not 
hedtatad to allow tbem the weight of legitiiiiate endeDoe, 
So that a system hat been ponaed ia philoeophy with re- 
gard to ezperienoe reeembling that of a Jdngdom or state 
wbich woold direot ite coancila and affaire according to the 
gossip of city and etreet politicianB, inatead of the letten 
and reports of ambaaaadon and meeeengen worthy of credit. 
Nothing is rightly inciaired into, or verified, noted, weighedf 
or meaqgred, in natnral history; indefinite and vagae obser» 
vation prodaces fallacioas and ancertain informatio n. If 
this appear strange, or oar complaint somewliat too anjast 
(becaase Aristotle himself , so distingaished a man and aap- 
ported by the wealth of so great a king, has completed an 
accarate historj of animals, to which othen with greater 
diligence bat less noise have made considenble additions, 
and othen again have composed copioas histories and notices 
of plants, metals, and fossils), it will arise from a want of 
safficLently attending to and comprehending onr present 
observations; for a nataral history compiled on its own 
accoant, and one collected for the ^ iirf(]|'ff i^fnrmAtinn as 
a foandation for philoBophy, are two different things> They 
differ in several respects, bnt principally in this — ^the former 
contains only the varieties of natanl species withoat the 
experiments of mechanical arts; for as in ordinary life every 
penon'8 disposition, and the concealed feelings of the mind 
and passions are most drawn oat when they are distarbed — 
so the secrets of natnre betray themselves more readily 
when tormented by art thaa wheo lef t to their own coarse. 
We mast beyin^ therefore. to entertain hopes of natara l 
philosophy then only, when we have a better compilation 
of natanl history, its real basis and sapport. 
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XOIX. Again, eren in the abundanoe of mechanical 
estperimenta, there ia a very great scarcity of those which 
best inf orm and as&ist the understanding. For the mechanic, 
little Boiicitoas aboat the inyestigation of tmth, neither 
directs his attention, nor applies his hand to anjthing that 
ifl not of senrice to his bnsiness. Bnt oar hope of farther 
progress in» the sciences will then only be well foanded y 
when nameroos experiments shall be received and coUecte d 
into nataral history, which, thoayh of no ase in themselves> 
a ssist materially in the diacovery of caases and axioms; 
which ezperiments we have termed enlightening, to distin- 
gaish them from those which are profltable. They possess 
this wonderfol property and natare, that thej never deceive 
or fail joa; for being used onlj to discover the nataral 
caase of some object, whatever be the resalt, thej eqaallj 
satisf j joar aim bj deciding the qaestion. 

C. We mast not onlj search for, and procure a greater 
namber of ezperiments, bat also introdace a completely 
different method, order, and progress ot coDtiaaing and 
promoting experience. For vagae and arbitrary experience 
is (as we have observed), mere groping in tbe dark, and 
rather astonishes than instracts. Bat when experience 
shall proceed regalarlj and aninterraptedly bj a deter- 
mined rale, we maj entertaiD better hopes of the sciences. 

CI. Bat after having coUected and prepared an abun- 
daace and store of nataral historj, and of the experience 
required for the operations of the anderstanding or phi- 
losophj, still the understanding is as incapable of acting 
on sacb materials of itself, with the aid of memorj alone, 
as anj person would be of retaining and achieving, bj 
memorj, the computation of an almanac. Yet meditation 
has hitherto done more for discoverj than writing, and no 
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experimeDts haye been committed to paper. We canaoti 
however, approve of any mode of diecovery witboat writing, 
and when that comes into more generai nee, we maj liaya 
further hopee. 

CII. Besides thie, ihere is sach a mnltitade and hoet, 
as it were, of particalar objects, and lying 80 widely dia* 
persed, as to distract and confuse the anderstanding; and 
we can, therefore, hope for no adrantage f rom its sldrmish- 
ing, and qaick movements and incarsions, unless we pnt 
its forces in dae order and array, by means of proper and 
well arranged, and, as it were, living tables of discovery of 
these matters, which are the snbiect of investigation , and the 
miixd then apply itself to the readv prepared and digested 
aid which sach tables afford, 

Cm. When we have thas properly and regalarly placed 
before the ejes a coilection of particalars, we mast not im- 
mediately proceed to tbe iovestigation and discovery of new 
particulars or efEects, or, at least, if we do so, mnst not rest 
satisfied therewitb. For, tboagh we do not deny tbat by 
transferring the ezperiments from one art to anotber (when 
all the experiments of each bave been coUected and ar* 
ranged, and bave been acqaired by the knowledge, and 
sabjected to tbe jadgment of a single individnal), many 
new experiments may be diseovered tending to beneflt 
Bociety and mankind, by what we term literate ezperience; 
yet comparatively insignificant resalts are to be ezpected 
tbence, wbile the more important are to be derived from 
the new light of azioms, dedaced by certain metbod and 
rale from tbe above particulars, and pointing oat and de « 
fining new particalars in tbeir tarn. Oar road is not a long 
plain, bnt rises and f alis, asoending to azioms, and descend * 
JDg to efiects. 
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dV. Nw oan W9 rafEer the andentaading lo jump and 
flj from pirtioiik» «o remote «nd moet general axionui (saoh 
as are termed the prinoiplee of arte and things), and thna 
proTo and make ont tbeir intermediate azioms aeoording to 
the snppoied nnshaken tmth of the former. Thia, howereri 
has always been done to the present time from the natnral 
bent of the underBtanding, ednoated too, and aooaetomed to 
thia rerj method, bj the syllogifitio mode of demonstration. 
Bnt we oan then only aagar well foi the eoienoeB, when the 
agaent ahall prooeed by a trae acale and saccessive atep sy 
withoat interraption or breach, from particalars to th e 
lesser axiomg, thence to the intermediate (rising one abov e 
the other), and lasdy, to the most general. For the lowes t 
axioms differ bat little from bare experiment;** the higbest 
and most general (as they are esteemed at present), ar e 
notional, abstract, and of no real weight. The interme* 
diate are trae, solid, fnll of life, and npon them depend 
tbe bnsiness and f ortnne of mankind ; beyond tbese are the 
really general, bnt not abstract, axioms, wbicb are traly 
limited by tbe intermediate. 

** The lowMt axiomB sre focb as spring^ froin simple experieoce— snoh as hi 
ehemistiy, that «nhnal siibetBnces jfeUI no fixed sali bj calcinAUon; in musio» 
that concoTdf intermixed with diacords make harmony, etc Infeermediale axl* 
oms advance a atep further, belng the resnlt oi reflecUon, which, applied to oor 
experimentai knowledge, deduces laws from them, tuch aa in optica of the fint 
degree ci generality, that the angle of ineideiiee ia eqoal to the angle of reflec- 
tion; and in mechanics, Eepler'8 three kwa of motion, while hif general law, 
that all bodiee attract each other with forces proportional to their massee, and 
{oTerselj as the sqnarefl of thelr diftancea, may be taken aa one of the higheet 
axiome. Yet so far ia thia principle from being only notional or abstraot, it has 
preeented xis with a kej which fits into the intricate wards of the heayens, and 
has laid bare to our gaze the prindpal mechanism of the universe. But natural 
philoeophj in Bacon*s daj had not adranced beyood intermediafee axioms» and 
the term notionai or abetract is applied to thoee general axioms then oarrent, 
not foundied on the solid principles of inductive inquiry, but based upon d priori 
^reasoning and airy metaphysics.— i^. 
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We muit not ihen edd wingB, bat rether leed «nd 
ballast to the nnderstending, to prevent its jomping 
or fiying, which has not jet been done; bat whenerer 
this takes place, we maj entertain grealer hopes of the 
scienoes. 

CY. In forming axioma, we moBt invent a different form fni^tft^ 
of indaction from that hitherto in asej not only for the ' 
proof and diacoverj of prinoiples (as thej are oalled), bat 
alao of minor, intermediate, and, in short, erery kind of 
axiom& The indaction which proceeds bv Bimp ^^ ftnninftr> 
ation ia paerile, leads to ancertain conclasions, and is ex* 
posed to danger from one contradictorj inetance; deciding 
generally from too small a namber of facts, and those only 
the most obvions. Bat a really nsef al indaction for the dis» 
oovery and demonatration of the arts and sciences, shoald 
separate natare by proper rejections and exclasions, and 
then condade for the affirmative, after collecting a safficient 
namber of negatives , Now this has not been done, nor even 
attempted, except perhaps by Piato, who certainly ases this 
form of indoction in some measare, to sift definitions and 
ideas. Bat mach of what has never jet entered the thoaghts 
of man mast neceBsarilj be emplojed, in order to ezhibit a 
good and legitimate mode of indaction or demonstration, so 
as even to render it essential for as to bestow more paios 
apon it than have hitherto been bestowed on sjllogisms. 
The assistance of indaction is to serve as not onl j in the dis- 
coverj of azioms, bat also in defining oar notions. Mach 
indeed is to be hoped from saoh an indnction as has been 
described. 

CYI. In forming oar azioms from indnction, we mast 
examine and trj whetber the axiom we derive be only fitted 
and oalcalated for the particalar instanees from which it is 
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dedneed^ or whgther it be more ertenEJve and geneimL If 
it be the ktler, we moet obaenre, whether it ooufiim ite own 
eztent and generalitj bj giring snntjry ee it were, in point- 
ing oat newpartiealAn, so that wemay neither stop at aotoal 
diBooyeriea, nor with a eareleis graap oateh at ahadows and 
abstract forma, inetead of snbatanoee of a determinate na- 
tnre: and as aoon as we act thoa, well authorized hope may 
with reaaon be aaid to beam upon na. 

CYU. Her^, too, we may again repeat what we haTS 
aaid above, concerning the extending o f natoral philoaophj 
and redncing particolar aoienoea to that one, ao aa to pre- 
▼ent any achiam or diamembering of the aciencea; withoot 
which we cannot hope to advance. 

OVIU. Sach are the obaervationa we woald make in 
order to remove deapair and excite hope, by bidding fare* 
well to the errors of paat ages, or by their correction. Let 
oa examine whetber there be other groanda for hope. And, 
flrat, if many uaef al diacoveriea have occarred to mankind 
by chance or opportanity, without inveatigation or attention 
on their part, it mast necesaarily be aoknowledged that much 
more may be broaght to light by inyestigation and attention, 
if it be regalar and orderly, not hastj and interrapted; For 
althoagh it maj now and then happen that one falls by 
chance upon something that had before escaped considerable 
efforts and laborious inquiries, yet undoubtedly the reverae 
ia generally the case. We may, therefore, hope for further, 
better, and more frequent resulta from man*s reason, indas * 
try, method, and application, than from chance and mere 
animal instinct and the like, whioh have hitherto been the 
sources of invention. 

CIX. We may also derive some reason for hope from the 
cireumstance of eeveral actual inventions being ^f ^"^^ ^- 
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natnre, that BCftroely any one coald have formed a eonjeotnra 
aboQt them preYJonBly to their di8covery> bnt woald rather 
have ridicaled them as impoasib le. For men are wont to 
gnesa aboat new subjects from thoae they are already ao- 
qaainted with, and the haaty and ritiated fanciee they have 
thence formed: than which there cannot be a more fallacioaa 
mode of reasoning, becanse mach of that which is derived 
from the eoarces of thinga does not flow in their aaaal 
ohannel. 

If , for instance, before the discovery of cannon , one had 
deecribed its eSects io the foUowing manner: There is a new 
invention by which walla and the greateet balwarks can be 
ahaken and overthrown from a coneiderable distance; men 
woald have began to contrive varioas meana of mnltiplying 
the force of projectilea and machinea by meana of weights 
and wheelsy and other modes of battering and projecting. 
Bnt it ia improbable that any imagination or fancy wonld 
have hit apon a fiery blast, expanding and deveioping itself 
80 snddenly and.violently, because none wonld have aeen an 
instance at all resembiing it, except perhaps in earthqaakes 
or thander, which they wonld have immediately rejected as 
the greiftt operations of natare, not to be imitated by man. 

So, if before the discovery of silk t hread, any one had 
observed, That a species of thread had been discovered, flt 
ior dresses and iamitare, iar sarpassing the thread of 
worsted or flax in fineness, and at the same time in tenao- 
ity, beauty, and aoftness; men wonld have b^an to im- 
agine something abont Ohinese plants, or the fine hair of 
some animals, or the f eathers or down of birds, but certainly 
wonld never have had an idea of its being spnn by a small 
worm, in so copioos a manner, and renewed annaally. Bat 
if any one had ventured to saggest the silkwormi he would 
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iiATe been knglied a* as if dreaming of ecNne iieir manafac- 
tore from epiden. 

So again, if before the difloovery of the oompase, any one 
had said, That an instroment had beoD invented, bj which 
the qnarters and pointa of the heavens oould be ezactly 
taken and disttngaished, men woold have entered into dis- 
qnisitionB on the refinement of astronomical instramentSi 
and the like, from the excitement of their imaginations; bat 
the thoaght of anjthing being diecovered, which, not being 
a eeleetial body, bat a mere mineral or metallio sabstance, 
ehoold yet in its motion agree with that of sach bodies, 
woald have appeared absolately incredible. Yet were theae 
facts, and the like (anknown for so many ages) not discov* 
ered at last either bj philosophy or reasoning, bat by chance 
and opportanity; and (as we have observed), they are of a 
natare most heterogeneoas, and remote from wbat was 
hitherto known, so that no previoas knowledge coald lead 
. to them. 

We may, therefore, well hope*' that many excellent and 
/ asefol matters are yet treasared gp in the bosom of nature y 
bearing no relation or analogy to oar actual discoveries, bat 
oat of the common track of oar imaginatioD, and still andis- 
covered, and which will doubtless be brought to light in the 
course and lapse of years, as the others have been before 
them; but in the way we now point out, they may rapidly 
and at once be both represented and anticipated. 

CX« There are, moreover, some inventions which render 



*> This hope has been abundanUj realized in the dlaoorery of giavity aad 
tlie deoompo^ikm of light, mainJj bj the inductiTe method. To a better phi- 
loeophj we maj also atiribute the diacoYerj of electricitj, galvaniam and their 
mntual connection with eaoh other, and magnetism, the inyentione ol the air* 
pmnp, ateani-eBgiiie and the ehronomeier. 
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it probable thal men may paBS apd hmty OT6r the moflt 
noble diaoovaries which lie immediately betere them> For 
howeyer the diaeoTery of gonpowder, eilky the compafia, 
aogar, paper, or the like, may appear to depend on peoaliar 
properties of things and natnre, printing at leaet involvee 
no contrivance wbich is not olear and almost obvioaB, Bot 
from want of observing that althoogh the arxangement of the 
types of letters required more tronble than writing with the 
hand, yet theee typee once arranged lerye for innamerable 
impreesions, whiie manaecript only afforde one copy; and 
again, f rom want of obserTing that ink might be thickened so 
aa to stain withoat running (which waa neceeaary, seeing the 
letters faoe upward, and the impreeeion ie made from above), 
this moat beaotif al invention (wiiich aaeiate ao materially the 
propagation oi leaming) remained nnknown for ao many 

The homan mind is of ten eo awkward and ill-regolated 
in the career of invention that it ie at first diffident, and then 
deepiaee iteelf . For it appeara at flrat incredible that any 
goch discovery shoald be made, and when it has been made» 
it appeara incredible that it shoold eo long hare eecaped 
men'8 reeearch. All whioh affords good reaaon for the hope 
that a vaat maae of inyentions yet remaina, whicb may be 
dedoeed not only from the inveetigation of new modee of 
operationi bnt also from traneferring, comparing, and apply* 
ing theee already known, by the method of what we hav« 
termed literate ezperience. 

CXI. Kor ehonld we omit another groond of bope. Let 
men only coneider (if they will) their infinite expenditore of 
talent, time, and fortane, in mattera and atodiee of &r in* 
ferior importance and value; a small portion of which ap* 
plied to aonnd and eolid leaming woold be aofficient to oyer- 
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oome eTerj diffioiilty. And we have ihonght right to add 
this obeervation, because we candidly own that snch a 
eoUectioa of nataral and experimental history as we have 
traced in oor own mind, and as ia really necessary, is a 
great and as it were royal worlc, reqairing mach labor 
and expense. 

CXn. In the meantime let no one be alarmed at the mnl* 
titnde of particalars, bat rather inclined to hope on that very 
accoant. For the particalar phenomena of the arts and na- 
tnre are in reality bat as a handfal, when compared with the 
fictions of the imagination removed and separated f rom the 
evidence of facts. The termiDation of oar method is clear, 
and I had almost said near at hand; the other admits of no 
termination, bat only of infinite conf nsion. For men have 
hitherto dwelt bat little, or rather only slightly toached 
apon experience, while they have wasted mach time on 
theories and the fictions of the imagination. If we had bat 
any one who coald actaaily answer oar interrogations of 
natare, the invention of all caases and sciences woald be 
the iabor of bat a few years. 

CXTTI. We think some groand of hope is afforded by 
oar own example, which is not mentioned for the sake of 
boasting, bat as a asefal remark. Let those who distrast 
their own powers observe myself , one wbo have among my 
^\o^ ^ contemporaries been the most engaged in public basiness, 
who am not very stroag in health (which causes a great loss 
of time), and am the flrst explorer of this coarse, following 
the gaidance of none, nor even commanicating my thoughts 
to a single individaal; yet having once flrmly entered in the 
right way, and snbmitting the powers of my mind to things, 
I have somewhat advanced (as I make bold to think) the 
matter 1 now treat of. Then let others consider what may 
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be hoped f rom men who e&joj aboadant Ifiisiiie, fvom imited 
labon, and the saoceMion of ages, af ter theee snggeftioiiB on 
oor part, espeoially in a ooarae which is Qot oonfiiied, liJoe 
thecmea, to individnalsi bnt admits of the beet diatribatioii 
and nnioQ of labor and effect, particolarlj in ooUeoting ex* 
periments. For men will then only begin to know their own 
power, when each performe a eeparate part, inatead of un- 
dertaking in crowds the same work. 

OXIY. Lastlyy thoogh a mnoh more faint and imoertaitt 
breeze of hope were to epring ap f rom oor new oontinent, 
yet we oonsider it neceBsary to make the experiment, if we 
would not show a dastard spirit. For the xisk attendiag 
want of saccess is not to be oompared with that of negleot- 
ing the attempt; the former is attended witii the loss ol a Ut- 
tle homan labor, the latter with that of an immease benefit. 
For theee and other reasons it appean to ns that diere is 
abandant groand to hope, and to indaoe not only thoee who 
are sangoine to make experiment, bnt even those who are 
caatioas and sober to give their assent. 

CXY. Sach are the groonds ior banishing deepair, 
hitherto one of the most powerf al oaases of the delay and 
reslraint to whioh the seienoee hare been subjeeted; in treat* 
ing of whioh we have at the aame time discassed the sigas 
and caoses of the errors, idlenees, aad ignorance that hare 
prerailed; seeing espeoially that the more reflned oaasea, 
which are not open to popalar jadgment and obseryatiooi 
may be ref erred to onr remarks on the idols of the hamaa 
rnind* 

Here, too, we shoald close the demoy^ >*'«f; hran^ti d qw 
Instaaration, w hich is TOmprised in threa f^infntatiopy:(l/) 
tbe confatatio n of n ataral haman reason left to itself ; ^Jtibe 
conta tation of demonstration(1| ^he cwf atation of tbeorieai 
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or reeeived Bys tems of philosophy ftad doctrines. Oar con- 
fatation has foUowed sucli a coarse as was open to it, 
namely, the ezposing of the signs of error, and the pro- 
ducing eyidence of the causes of it: for we could adopt no 
other, differing as we do both in first prinoipies and demon- 
strations from othenu 

It is time for as therefore to come to the art itself , and 
the rule for the interpretation of nature: there is, howeveri 
still something which must not be passed over. For the in- 
tent of this flrst book of aphorisms being to prepare the 
mind for understanding, as well as admitting, what follows, 
l^ we must now, after having cleansed, polished, and levelled 
its surface, place it in a good positioo, and as it were a 
benevolent aspect toward our propositions; seeing that prej- 
udice in new matters maj be prodaced not only by the 
strength of preconceived notions, but also by a false antici- 
pation or expectation of the matter proposed. We shall 
therefore endeavor to induce good and correct opinions of 
what we offer, although this be only necessary for the mo- 
ment, and as it were laid out at interest, until the matter 
itself be well understood. 

CXYI. First, then, we must desire men not to suppose 
that we are ambitious of founding any philosophical sect, 
like the ancient Greeks, or some moderns, as Telesius, Pa- 
tricius, and Severinus/* For neither is this our intention, 

* Ab Bacon rwy fraqiMiitlj eites theae authon, a ilighi notioe of their 
labon maj not be nnaccepiabie to the reader. Bemardinua Telesins, born al 
Cosenaa» in 1608» combated the Aristotelian STstem in a worlc entitied '*I>e 
Berum Katura Jnxta propria principia," *,$,, aocording to principles of his own. 
The proem of Uie worlc announces his design was to show that "the oons^c- 
tlon of the world, the magnitude and nature of the bodies oontained in it, are 
not to be InTeetigated hj reasoning, which was done bj the anciencs, but are to 
be apprehended hy the sensea, and coUected from the things themselTes.'* He 
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/ I nor do we think that pecaliar abstnct opinioiui on natora 
' / and the principles of things are of much importance to men'8 
fortunes, since it were easj to revive many anoient theoriea, 
and to introdnce manj new onea; aa, for inatance, many 
hypotbeses with r^;ard to the heavens can be formed, differ- 
ing in themselyea, and yet snfficiently aooording with the 
phenomena. 

We bestow not onr labor on aneh theoretical and, at the 
same time, uaeless topics. On the contrary, onr determina- 
tion JB that of trying, whether we can lay a firmer fonnda » 
tion, and extend to a greater dietance the bonndariea o f 
haman power and djgnity, And althongh here and ihera, 
npon some particnlar points, we hold (in onr own opinion) 
more trne and certain, and I might eyen sajy more adyan* 
tageouB tenets than thoae in general repute (whioh we haye 
coUected in the fifth part of our Inataoration), yet we oSer 



had, howey«r, no ■oo&er \m3A doini thUi prineipto tha& be deputsd from it fai 
pneUoe, aad paniied the dednetlTe nethod he eo Bmeh eondemiied ln hie pied^ 
eMMon. Hie fint etep wae ea eeeumption of principlee ee «rUtnrj ae enj dL 
tibe emplrioel nolione of entiqnitj; et the oateet of hii bo(^ he Terj quiedj 
tikee It for gvanted that heat le the prtnelple of motion, cold of immdbilltgr, 
natter beiag aniiiimi ae the corponal eabetratam, In whieh theee taiootponal 
and aetlTe agenta oarry on thelr eperatlona. Out of theee abetraet and ill- 
deflned coneeptkmi Teleaias ballde op a sjatem qoite aa oompleta, t jmmetriod» 
and ImagiBatlTe aa an j ol tiie ctmetQrea of antlqulQr, 

Jfranda Patridna. bom at Oherwi, in T>almatia, aboot 1629, waa another 
pbjddtt who roee up againat Arletotle, and annoanced the dawn of a new 
phikMophj. In 1698 appeared hla "Kora de XTnitenls Philoeophla.** Hla 
laja down » atrlng of azloma, In whlch aoholaetio notlona, phjaloal dlaoofer- 
iea, and thedoglcal dogmas, an atrangdj oommingled, and erecta apon them 
a sjttem which repreeents all the grotesqoe featores of theoiogical emplridBm. 

Seyerinnaj bom in Jntland, in 1629, pobliahed an attadc on Ariatbtie'a nat- 
nral hiatorj, bot adopted iantadn whioh the Stagjrite ridicoled in hia own daj. 
He waa a fdlower of PanoelsaB, a Swiss eDthosiast of the flfteeoth centurj, 
who Ignored the andent doctrine of the foor dementt lor aalt, anlphnr aad 
mercorj, and allied ofaemittij and medidne with aajstldaaA.— >AL 
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no onireraal or complete theory. The time does not yet 

appear to ns to be arrived, and we entertain no hope of our 

life being prolonged to the completion of the sixth part of 

y Ae Instanration (which ia destined for philoBophy discovere d 

by the interpretation of natnre)^ but are content if we pro- 

ceed qnietly and usefnlly in our intermediate pursuit, scat- 

teringy in the meantime, the seeds of less adulterated truth 

, for posterity, and^ at least, commence the great work. 

!; CXYII. And, as we pretend not to fouod a sect, so do 

; . we neither offer nor promise particular effects; which may 

^ occasion some to object to us, that since we so of ten speak 

\ of effects, and consider everything in its relation to that end, 

; ^ we ought also to give some earnest of producing them. Our 

: course and method, however (as we have often said, and 

again repeat), is such as not to deduce effects from effects, 

nor experiments from experiments (as tbe empirics do), but 

; in our capacity of legitimate interpreters of nature, to de- 

duce causes and axioma from effects and experiments; and 

new effects and experiments from those causes and axioms. 

\ And although any ooe of moderate intelligence and abil- 

\ ity will observe the indications and sketches of many noble 

i effects in qur tabies of inventions (which form the fourth 

\ \^ part of the Instauration), and also in tbe examples o£ par- 

ticular instances cited in the second part, as well as in our 

^ observations on history fwhich is the subject of the thir d 

part); yet we candidly confess that our present natural his- 

tory, whether compiied from books or our own inquiries, is 

not su£Blciently copious and well ascertained to satisfy, or 

even assist, a proper interpretation. 

If, therefore, there be any one who is more disposed and 
prepared for mechanical art, and iDgenious in discovering 
effects, than in the mere management of experiment, we 
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allow him to employ fais iDdostry iD gatheriDg many of the 
fraits of oar history aod tablea in this wajy aod applying 
them to eSects, reomviog them as intereet till he can obtaia 
the priacipai. For oar owd part, haying a greater object ia 
yiew, we coadema all hasty aad prematare reet io aach par* 
saita as we woaid Atalaata'8 apple (to aae a commoa alla- 
sioa of oari); for we are aot childishly ambitioas of golden 
frait, bat ase all oar efforts to make the coarse of art oat* 
strip aatare, and we hasten not to reap moss or the green 
blade, bat wait for a ripe barvest . 

CXyni. There will be some, withoat doabt, who, on a 
penisal of oar history and tables of invention, will meet with 
some aacertainty, or perhaps fallacy) in the experiments 
themselves, and will thence perhaps imagine that oar disr 
coveries are bailt oa f alse foandations and principles* There 
is, however, really nothing in this, siace it mast aeeds hap- 
pen in beginnings.** For it is the same as if in writing or 
printing one or two letters were wroagly tamed or mis- 
placed, wbich is no great inconyenience to the reader, who 
can easily by his own eye correct the error; let men in the 
same way coDcIade, that many ezperiments in natoral his- 
tory may be erroneoasly believed and admitted, wbich are 
easily exponged and rejected afterward, by the discovery of 
caoses aod axioms. It is, however, trae, that if these errors 
ia aataral history aod experiments become great, freqaent, 
and continaed, they cannot be corrected and amended by 

* Baooii'B a4;K>logj Ss ■ottnd, and completelj aniwon thoee Oonnan aad 
FroDch crities, who haye refuaed him a niche in the jkhilosophical pantheon. 
One German oommentator, too modeat to reveal hia name, accuaea Baoon of 
ignoranoe of the calcultte» though, in his daj, Wallia bad not jet atombled upQn 
the law8 of continuottf fraotions; while Oounc de Maiatre, in a ooarse attack 
upon his genius, expreeses his astonishment at flnding Bacon unaequainted 
wifch discoTerles which were aot heard of tiU » oentuij after Ids deatli. — Ed^ 
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any Aextmty of wift or art. If then, even in oor nataial 
hiitoiyf well examined and oompiled wiih snoh diligenoe^ 
skriotnesa, and (1 mighft aay) re^erential aomplea, there bo 
now and then eomething falie and erroneona in ihe detail8| 
whal mnat we aay of the oommon natnral hiatory, whieh ia 
so negligent and carelefls when oompared with onn? or of 
qratema of phiioeopby and the aciencee, baaed on aach loose 
ckhI (or rather qaicksand)? Let noae then be alarmed by 
anch obeenrationa. 

CXIX. Again, our history and experimenta wili contain 
mncb that is light and common, mean and illiberal, too 
reftned and merely Bpecnlatiye, aod, aa it were, of no 080, 
and tbis perhape may divert and alienate tbe attention of 
mankiDd. 

With regard to what ia common; l et men reflect) thaft 
they have bitherto becD ueed to do nothing bnt refer and 
adapt the caoses of tbings of rare occnrrence to those of 
things which more freqnently bappen, witbont any investi* 
gatioQ of tbe causes of the latter, taking them for granted 
and admitted. 

Hence, they do not inqnire into the caases of gravity, 
the rotation of the heavenly bodies, beat, cold, ligbt, bard* 
ness, softness, rarity, density, iiqnidity, solidity, animation, 
inanimation, similitade, difference, organic formation, but 
taking tbem to be self-eyident, manifest, and admitted, they 
dispute and decide upon other matters of less frequent and 
familiar occurrence. 

Bat we (wbo know that no judgment can be formed of 
that whicb is rare or remarkable, and mucb less anytbing 
new brougbt to ligbt, without a previous regular ezamina- 
tion and discovery of the causes of that which is common, 
and tbe causes again of those causes) are necessarily com- 
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pelled to admit the mo0t oommon objeots into our histoiy. 
Besides, we have observed that nothing has been so injari- 
oos to philoBophy as this ciroamstanoe, namely, that iamil- 
iar and freqnent objects do not arrest and detain men^s oon- 
templation, bat are oarelesaly admitted, and their caaseB 
neyer inqaixed after; so that information on unknown snb- 
jects is not more of ten wanted than attention to those which 
are known. 

CXX* With regard to the meanness, or even the fllthi- 
ness of particalars, for which (as Pliny observes), an apology 
is reqaisite, such subjects are no less wortb j of admission 
into natoral history than the most magnificent and costly; 
nor do they at all pollute natural history, for th e san enters 
alike the palace and the privy, and is not thereby polluted. 
We neither dedicate nor raise a capitol or pyramid to the 
pride of man, but rear a holy temple in his mind , on the 
model of the unireme, which model therefore we imitate. 
For that which is deserving of ezistence is deserving of 
knowledge, the image of ezistence. Now the mean and 
splendid alike ezist. Nay, as the finest odors are some- 
times produced from putrid matter (such as musk and 
civet), so does valuable light and information emanate from 
mean and sordid instances. But we have abready said too 
much, for such fastidious feelings are childish and efiemi- 
nate. 

CXXI. The nezt point requires a more accurate consid- 
eratioQ, namely, that many parts of our history will appear 
to the vulgar, or even any mind accustomed to the present 
state of things, fantastically and uselessly refined. Hence, 
we have in regard to this matter said f rom the first, and must 
again repeat, that we look for ezperiments that shall affor d 
light rather than profit, imitating the divine creation, which, 
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m we have olieii obflenr^ only pioduced Iiglit on the fint 
daji and assigiied that whole day to ita ereation, withont 
adding any material work. - 

I£ any one, then, imagine auoh matters to be of no nse, 
y^ he might eqnally aappose light to be oi no nse, becanse it 
18 neither eolid nor material. ' For, in faot, the knowledge 
of fldmple natureBy when aafficienily inyestigated and de- 
\^ fined, resembles light, which, thongh of no great ase in 

itaelf , afforda acceea to the general mjrateriee of effects, and 
with a pecoliar power comprehenda and draws with it whole 
bands and troops <d efiects, and the sonrces of the most val- 
aable axioms. So alsp the elements of letters hare of them- 
selves separately no meaning, and are of no ase, jet are they, 
as it w^re, the original matter in the composition and prepa- 
ration o£ speech. The seeds of sabstances, whose efiect ia 
powerfol, are of no ose except in their growth, and the scat- 
tered rays of light itself avail not nnless coUected. 

But if specalative sabtilties give ofEence, what mast we 
say of the scholastic philosophers who indalged in them to 
sach excess ? And those subtilties were wasted on words, 
or, at least, common notions (which is the same thing), not 
on things or nature, and alike unproductive of benefit in 
their origin and their consequences: in no way reaembling 
ours, which are at present useless, but in their consequences 
of inflnite benefit. Let men be assured that all subtile dis- 
putes and discursive e£Eorts of the mind are late and prepos- 
terous, when they are introduced subsequently to the dia- 
coverj of axioms, and that their true, or, at any rate, chief 
opportunity is, when experiment is to be weighed and axioms 
to be derived from it. They otherwise catch and grasp at 
nature, but never seize or detain her: and we maj well 
apply to nature that which has been said of opportunity 
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or fortnne, that sne weara a look in front, but ia bald 
behind. 

In short, we maj replj decisiyely to thoae who despiae 
any part of natoral hiatory as being vnlgar, mean, or aab- 
tile, and uselesa in ita origin, in the words of a poor woman 
to a haogh^ prince,*^ who had rejected her petition as nn* 
worthji and beneath the dignity of his majes^: ''Then 
cease to reign''; for it is qnite certain that the empire of 
natare can neither be obtained nor administered by one who 
ref uses to pay attention to sach matten as being poor and 
too minute. 

CXXII. Again, it may be objected to as as being singa- 
lar and harah, that we shoald with one stroke and assanlti 
as it were, banish all anthorities and sciences, and that to6 
by onr own efforts, withoat reqairing the assiBtance and 
■npport of any of the ancients. 

Now we are aware, that had we been ready to act other* 
wiae than sincerelj, it was not difficnlt to refer oar present 
method to remote ages, prior to those of the Greeioi (since 
the sciences in all probabilitjjttoarished^ more in t heir nat* \^ 
oral stateT^tliiough silently, ihan when they were paraded 
with the fites aad trampets of the Qreeks); or even (in 
parts, at ieast) to some of the G-reeks themselves, and to 
derive anthority and honor from ihence; as men of no family 
labor to raise and form nobility for themselves in some an* 
cient line, by the help of genealogies. Trosting, howeveri 
to the evidence of facts, we reject every kind of fiction aad 
impostnre; and think it of no more conseqnence to onr sab* 
ject, whether f atare discoveries were known to the ancients, 
and set or rose according to the vicissitndes of events and 
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Upse of ages, than it would hf* of importance to mankiDd 
to know whether the new world be the island of Atlantis/* 
and known to the ancients, or be now diacovered for the 
fiiBt time. 

With r^ard to the universal censure we have bestowed, 
it is qoite clear, to any one who properlj considers the 
matter, that it is both more probable and more modest than 
any partial one eould have been. For if the errors had not 
been rooted in the primary notions, some well oonducte d 
discoveries must have corrected others that were deficient > 
But since the errors were f andamental, and of such a nature, 
that men may be said rather to have neglected or passed 
over things, than to have formed a wrong or false judgment 
of them, it is little to be wondered at, that they did not ob- 
tain what they oever aimed at, nor arrive at a goal which 
they had not determined, nor perform a course which they 
bad neither entered upon nor adhered to. 

With regard to our presumption, we allow that if we were 
to assome a power oi drawing a more perfect straight line 
or ciicle than any one else, by superior steadiness of hand 
' or acateness of eye, it would lead to a comparison of talent; 
but if one merely assert that he can draw a more perfect line 
or circle with a ruler or compasses, than another can by his 
unassisted hand or eye, he surely cannot be said to boafit 
of much. Now this applies not only to our first original 
attempt, but^ also to thoee who shall hereafter apply them- 
selves to the pursuit For our method of discoveripg the 
sciences m erely levels men^s wits, and leaves but little to 
their supwority, since it achieves everything by the most 
eertain rules and demonstrations . Whence (as we have 

* See Plato's TiiMiu. 
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often observed), our attempt is to be attribated to fortnae 
rather thaa talent, and is the ofEspring of time rather than 
of wit. For a certain eort of chance has no less effect npon 
oar thoaghts than on oar acts and deedi. 

CXXIII. We may, therefore, apply to oarselves tbe 
joke of him who aaid, that water and wine drinkers ooald 
not think alike/* especially as it hits the matter so welL 
For otherSf both ancients and modernfl, have in the aciences 
drank a crade liqaor like water, either flowing of iteelf 
f rom the anderstanding, or drawn ap by logio as the wheel 
draws ap the backet. Bat we drink and pledge others with 
a liqaor made of many well-ripened grapes, collected and 
piacked from particalar branches, sqaeezed in the press, 
and at last clarified and fermented in a vesseL It is not, 
therefore, wonderf al that we shoald not agree with others. 

CXXIV. Another objection wi ll without doabt be made, 
namely, that we have not ourselves established a correct, or 
the best goal or aim of the soiences (the very defect we 
blame in others). For they will say that the contemplatio n 
of trath is more dignifl«d and exalted than anv atility or 
extent of effects ; bat that oar dwelling so long and anz- 
ionsly on ezperience and matter, and the flactoating state 
of particulars, fastens the mind to earth, or rather casts it 
dowQ into an abyss of confasion and distarbance, and sep- 
arates and removes it from a mach more divine state, tbe 
quiet and tranqaillity of abstract wisdom. We willingly 
assent to tbeir reasoning, and are most anzioas to effect the 
very point they hint at and reqaire. For we are foanding 
a real modei of the world in the anderstanding, saoh as it 
is foand to be, not sach as man'8 reason has distorted . 

^ Zbs mjing oi Philocntw when hs dUEered from DemMOieiMft.— M 

SCIEKCE— Vol. 22 —5 
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'Sow this cannot be done withoat^dissecting and anatomiz- 
ing the world most diligentlj; but we declare it necessary 
to destroj completelj the vain, little and, as. it were, apish 
imitationa of the world, which have been fo^med in varioas 
systems of philoeophy by. men'8 fancies* C jjet men learn 
(as we have said above) the diJBfereDoe that exists between 
the idols of the hnman mind apd the ideas of the divine 
mind. The former are mere arbitrary abstractions; the 
latter the trae marks of the Creator on his creatares, as 
they are imprinted on, and deflned in matter, by trae an d 
exqaisite toaches> Trath, therefore, and atility, are here'' 



perfectly identical, and the effects are of more valae as 
pledges of tnith than from the benefit they confer on 



men. ' 

CXXY. Others may object that we are only doing that 
which has already been done, and that the aocients foUowed 
the same coarse as oarselves. They may imagine, tbere* 
fore, that, after all this stir and exertion, we shall at last 
arrive at some of those systems that prevailed among the 
ancients: for that they, too, when commencing their medi- 
tations, laid ap a great store of instances and particalars, 
and digested them ander topics and titles in their common- 
place books, and so worked oat their systems and arts, and 
then decided npon what they discovered, and related now 
and then some examples to confirm and throw light apon 
their doctrine; bat thoaght it saperflaoos and troablesome 
to pablish their notes, minates, and commonplaces, and 
therefore foUowed the example of bailders who remove 
the scaffolding and ladders when the bailding is flnished. 
Nor can we indeed believe the case to have been otherwise. 
Bttt to any one, not entirely forgetfal of oar previoas obser- 
vations, it will be easy to answer this objection or rather 
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Bcraple; for we allow that the anoients h ad a partioalar 
form of inyestigation and diaooTeryi and their writings ahow 
it Bat it waa of sueh a natnre, that they immediately flew 
from a few instanceB and partionlars (after adding Bome 
common notione, and a few generally reoeived opinion e 
most in vogne) to the moet general ooncluaionfl or the prin - 
ciples of the BoienceB, and then by their intermediate propo * 
BJtionB dedaoed their inferior conclnflionB. and tried the m 
by the teat of the immovable and eettled tmth of the flrat , 
and Bo conBtmcted their art. Laatly, if Bome new particn- 
lars and instances were brooght f orward, which contradicted 
their dogmas, they either with great Bnbtilty redaced them 
to one ByBtem, by diBtinctions or explanations of their own 
mleBi or got rid o£ them clnmBily as exceptions, laboring 
moBt pertinaciouBly in the meantime to aocommodate the 
caoBeB of Buch as were not contradictory to iheir own prin- 
ciplcB. Their natnral history and their experienoe were 
both far from being what they onght to have been, and 
iheir flying off to generalitieB mined everything. 

CXXYl. Another objection will be made againat oBi 
that we prohibit decifiions and the laying down of certain 
prinoipleBy tiU we arrive regalarly at generalitieB by tha • 
intermediate steps, and thns keep ihe jadgment in snBpense 
and lead to uncertainty. But our object is not uncertainty r 
but fltting certainty, for we derogate not from the senseB j 
but aBSJ Bt them, and despise not the understanding but 
direct it. I t is better to know what is neeeBBary, and no t 
to imagine we are f ally in poBBeflsion of it. than to imag ine 
that we are fully in posseflflion of ity and yet in reality to 
know nothing which we onght 

CXXYII. Again, aome may raiae thifl quefltion rather 
than objectioni whether we talk of perfeoting natural phi- 
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losophj alone acoordiDg to oar method, or the other sciences 
also, sQch as logic, ethics, politics. We certainlj intend to 
comprehend tbem all. And as common logic, which rega- 
lates matters bj sjllogisms, is applied not onlj to nataral, 
rbut also to every other science, so oar indactive method 
l likewise comprehends them ail.** For we form a history 
and tables of inrention for anger, fear, shame, and the 
like, and also for examples in civil life, and the mental 
operations of memory, compoedtion, diyision, jadgment, and 
the rest, as well as for heat and cold, light, yegetation, 
and the like. But since oar method of interpretation, after 
preparing and arranging a history, does not content itself 
with examining the operations and disquisitions of the mind 
like common logic, but also inspects the nature of things, 
we so reguiate the mind that it may be enabled to apply 
itself in every respect correctlj to that nature. On that 
account we delirer numerous and yarious precepts in oar 
doctrine of interpretation, so that thej maj apply in some 



^ The old trror ol plftciog the dednotlFe sjUogiam In antagonum to the 
inductiFe, as if thej were not both perte of one system or refused to cohere 
together. 80 far from there betng anj radical opposition between them, it 
wouid not be difficult to show that Baoon's method waa sjllogiatic in hia senae 
of the term. For the auppreaaed premiae of eFery Baoooian enthymeme, yiz., 
the acknowiedged uniformity of the laws of nature aa stated in the aziom, 
whateyer has ooce occurred will occur agaio, must be aaaumed as the baaia 
of eyery conduaJon which he drawa before we can admit ita iegitimacj. The 
opposition, therefore, of Bacon'8 method couid not be directed against the oid 
logic, for it aaaumed and ezemplilied its prindpiee, but lather to the abusiye 
appUcatioa which the ancienta made of thia science^ in tuming ita powen to 
the deyeiopment of abatract principiea which thej imagined to be pregnant 
with the aolution of the latent myateriee of the uniyerse. Bacon juatiy oyer- 
threw theee ideal notions, and acoepted of no principle aa a baaie which waa 
not guaranteed bj actnai ezperiment and obaeryation; and so far he laid tho 
lonndationa of a aound philoaophj bj tomfaig the hiductiye iogic to ita proper 
aecount in the interpreiatkm of natora 
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loaarare to tiie method of discoTering the quality and e<m- 
dition of the rabject matter of inyeatigatioii* 

CXXYIII. Let none even donbt whether we are anxions 
to deatroy and demoliah the philoaophj, arts, and seieBcea, 
which are now in ose. On the oontrary, we readily chertah 
their praeticey coltiyation, and honor; for we by no meana 
interfere to prevent the preralent ayatem from encooraging 
discusaionf adoming diaoouraea, or being empioyed aeiriee* 
ablj in the chair of the profeaaor or the practice of conmion 
Ufe, and being taken, in ahort» bj general oonaent aa car- 
rent eoin. Naj, we plainlj deolare^ that ihe ajatem we 
offer will not be rerj aoitable f or anch pnrpoaea, not being 
easilj adapted to vnlgar iq>prehenaion8, except bj effeota 
and worln. To ahow onr ainceritj in profeaaing ont regard 
and fhendlj dispoeition toward the receiyed aciencea, we 
can refer to the evidence of onr pnbliahed writinga (eapo- 
ciallj onr booka on the Advancement of Learning). We 
will not| therefore, endeavor to evince it anj farther bj 
worda; bnt content oaraelves with ateadilj and profeaaedlj 
premisingy that no great progreaa can be made bj the 
present methoda in the theorj or contemplation of science, 
aod that thej cannot be made to i»odnce anj verj abnn- 
dant effecta. 

CXXIX. It remaina for na to aaj a few worda on the 
excellence of onr propoaed end. If we had done ao before^ 
we might have appeared merelj to expreas onr wiahes, but 
now that we liaye excited hope and remored prejndices, it 
will perhapa have gieater weight. Had we performed and 
completelj accompKahed the whole, withoitt freqnentlj 
calling in others to aasiat in onr labors, we ahonld then 
have refndned from sajing anj more,. lest we ahonld be 
thonght to extol onr own deaerts. ^nce, however, the 
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indostry of others xntist be quickened, and their coorage 
rooaed and inflamed, it is right to recall some points to 
their memorj, 

First, then, the introdnction of great inventions appear s 
one of the most distingniBhed of hnman actions, a nd the 
ancients so considered it; for they assigned divine honors 
to the aathors of inventions, bat onlj heroic honors to those 
who displajed civil merit (snch as the foanders of cities 
and empires, legislators, the deliverers of their coantrj 
from lasting misfortunes, the qaellers of tyrants, and the 
like). And if anj one rightlj compare them, he will find 
the judgment of antiqnitj to be correct; for the benefits 
derired from inyentions maj eztend to manJdnd in general, 
but ciyil benefits to particalar spots alone; the latter, more- 
bver, last but for a time, the former forever. Civil reforma-'^ 
tion seldom is carried on withoat violence and coofasion, 
while inventions are a blessing and a benefit withoat 
injuring or afflicting anj. 

Inventions are als o, as it were, new creations and imita- 
tions of divine works, as was ezpressed bj the poet:** 

"Primom fnigiferos foBtus mortalibus «gria 
Dididerant quondam prsestanti nomine Athen» 
Bt reereaverurU Titam legeaque rogarunt** 

And it is worthj of remark in Solomon, that while he 
flourished in the possession of his empire, in wealth, in the 

<* IThia is ihe opening of the Sixth Book of Lucretins. Baoon probablj 
qooted from memorj; the iinea are-* 

**Prim» frugiferos foBtna mortalibus egria 
Dididerunt quondam pradaro nomine Athen» 
Bt recreaFerunt,** etc. 

The teemisg oom, that feeble mortala craye» 

Plrat, and long since, renowned Athens gaye» 

And cheered their lif e— then taught to frame tbeir lawflL 
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magnifieeace of his works, in his coort, his honsehold, his 
fieet, the splendor of his name, and the most nnbonnded 
admiiation of mankind, he still placed his glory in none of 
theae, bnt declared •• that it is the glory of God to oonceal 
a thing, bnt the glory of a king to search it ont. 

Again, let any one bnt consider the immense difference 
between men^s lives in the moat polished conntriea of Ea- 
rope, and in any wild and barbarona region of the new 
Indies, he will think it so great, that man maj be said to 
be a god nnto man, not onlj on acoonnt of mntnal aid and 
benefits, bnt from their comparatiye atatea — ^the reBiQt of 
the art§, and not of the aoil or climate. 

Again, we ahonld notice the force, effect, and conse- 
qnences of inventiona, which are nowhere more conspicn- 
ous than in thoae three which were nnknown to the ancients; 
namely, printing, gnnpowder, and the compaas. For these 
three have changed the appearance and state of the whole 
world: first in literatnre, then in warfare, and lastly in 
navigation; and innnmerable changes have been thence 
derived, so that no empire, sect, or star, appears to have 
exercised a grea^r power and infinence on hnman aSairs 
than these mechanical discoveries. 

It will, perhaps, be as well to distingnish three species 
and degrees of ambition. ( First, that of men who are anx > 
ions to en lar Be ^hQ Jr ft»-" pnwAF in t^ ieir oonntry , which is 
a vnlgar and degenerate kind; next, that of men who strive 
to enlarge the power and empire of their conntry over man- 
kind, which is more dignified bnt not less covetous; bnt if 
one were to endeavor to renew and enlarge the power and 
empire of mankind in general over the nniverse, s nch ambi* 

• PlrOT. XXT. 1 
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tMMi (ii it iiutj be so termed) is both mofe soaxid and more 

Doble than the other twoy Now tbe empire ol maa ov er 

things i& foanded^ n^the arts aad Bciences alone, for aatare 

ie only to be commanded by obeyieg her. 

' Besides this, if the beneflt of any particolar invention haa 

had snch an effect as to indnce men to consider him greater 

than a man, who has thus obliged the whole race^ how 

mneh more ezalted wiU that disoovery be, which leads to 

the easy diseoTery of everything elsel Yet (to speak the 

trath) in the same mannor as we are ¥«7 thankf nl for light 

which enables os to enter on oor way, to practifie arts, to 

read, to distingnish each other, and yet sight is more excel- 

leniand beantifiil than the Tarions nses ol light; soisthe 

contemplatioD of things as they are, Iree Irom snperstition 

or impostnre, error or oonlnsion, mnch more dignified in 

itself than all the adrantage to be derived Irom discoveries. 

. Lastly, let none be alarmed at the ob}ection ol the arta 

and sciences becoming depraved to nmlevolent or Inxurious 

pnrposes and the likoi lor the same can be said oif every 

worldly good; talent, coorage, strength, beanty, riches, 

Ught itself, and the rest. Only let mankind regain the ir 

rights over natare. assigned to them by the gift of Go d^ 

and obtain that power. whose exercise will be governed b y 

right reaso^and trne religion. 

CXXX. Bat it is time for ns to lay down the art of 

interpreting natare, to which we attribuie no absolote ne- 

eessity (as if nothing coold be done without it) nor perfec- 

tion, althoQgh we think that oor precepts are most nselnl 

' and correet. For we are oi opinion, that ii men had at 

their oonmiaDd a proper hiatory of natnre and experience, 

and wonld apply themselves steadily to it, and conld 

bind themselves to two thinga: 1, to l ay aside receive d 

^ - 
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opinions ^nd nQtionB; 2^ to restrajq theniBelves, till the 
proper seasoni from generalizatioa. they might, by the 
proper and genuine exertion of their minda, fall into onr 
way of interpretation withoat the aid of any art For in- 
terpretation is the trne and natoral act of the mind, when 
all obatacles are removed: certainly, howeyer, everjthing 
will be more readj and better flxed bj oor preoepta. 

Yet do we not affirm that no addition can be made to 
them; on the contrarji conaidering the mind in its conneo- 
tion with things, and not merely relatively to its own 
powersy we ought to be peisuaded that the art of inven» 
tion can be made to grow with the inventions themselves. 
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APHORISMS— BOOK 11 

ON THE INTERPRETATION OF NATURE, OR THE 
REIGN OF MAN- 

L To OXirKBATS and siiperindaoe a neir natuie or new 
natnres, apon a giren bodj, is tbe labor and aim of haman 
power: while to discoyer the form or tnie difference of a 
giyen natore, or the natare' to which soch natare is owing, 
or soarce from which it emanates (for these terms approach 
nearest to an ezpianation of oar meaning), is the labor and 
discoyerj of haman knowledge; and subordinate to these 
primary labors are two others of a secondary nature and 
inferior stamp. Under the first most be ranked the trans- 
formation of concrete bodies f rom one to another, which is 
possible within certain limits; under the second, the dis- 
coverj, in eyery species of generation and motion, of the 
latent and aninterrupted process from the manifest efficient 
and manifest subject matter up to the giyen form: and a 
like discovery of the latent conformation of bodies which 
are at rest instead of being in motion* 

n. The unhappj state of man's actual knowledge ia 
manifested eyen bj the common assertions of the Tulgar. 
It is rightly laid down that true knowledge is that which 
is dedaced from causes. The diyision of fouj^ causes also 
is not amiss: matter, form, the efficient, and end or final 



I nH4r<bM,orlr««lteof Aristot]«.--86elib.i&.Meteift. 
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oaose.' Of thesey howeyer, the latter ie bo f ar from being 
beneficial, that it eyen oormpts the acienoes, ezeept in the 
intercoarse o£ man wiih man. The diseovery of form ia 
oonsidered desperate . As for the-efficient caose and matter 
(according to the present system of inqoiry and the received 
opinions concerning them, by which they are placed remote 
from, and without any latent prooess toward form), they are 
bnt desnltorj and superficial, and of scarcdy any avail to 
real and active knowledge. Nor are we nnmindful of oor 
having pointed oat and corrected above t he error of the 
haman mind, in aasignipg the first qaalities of essence to 
forms.' For althoogh nothing exists in natare except indi* 
/ vidaal bodies/ ezhibiting clear individaal effects aocording 
to particalar laws, yet in esch branch of learnin^, that very 
law, its investigation, discovery, and development, are the 
foandation both of theory and praotice . Thislaw, therefore, 
and its parallel in each science, is what we anderstand bv 
the term form/ adopting that word becaase it has grown 
into oommon nse, and is of familiar occorrence. 

* ThflM dirieions are Irom ArittoUe't MotaphyBics, where tbey ere termed, 

-«MlHiyiiMr. 

* See Aphoriem IL end seoond paregraph of Aphorism Izr. in the firat book. 
^ ^ Baoon nkeana, Ihat although there exiet in natore onlj indiTidoaUtiet, jel 

% oertain number of theee may have oomm<Hi propertiee, and be oontroUed bj 
the aame lawe. Now, theee homogeneoue qnaiiiiee w hich dietinguieh them 
irom other indlTiduala, Jead ue to daeB them under one expreaeion. and eome- 
tfanee under a eingle term. Tet theee olaeeee are only pore oonoeptione in 
Bacon*e 4>irtnion. and cannot be taken for dietlnct enbetencee. He OTidentljr 
bere aima a blow at the Bealieta. who ooneluded that the eeeence wliich united 
faidinduaiitiee in a ciaee waa the only real and immutable existence in nature, 
faiaamuch aA it entered into their ideae of indiTiduai eubetancee aa a dietinct and 
eeeential property, and oontinued in the mind ae tbe mold, type or pattem of 
the daee» while iie indiTidual forme were undergoing perpetual renovation and 
deeaj.— M. 

* Baooa*e definition ia obeeure. AU the idea we hare of a law of nature 
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IIL He wlio haa learned the caose of a particalar natare 
(aach as whiteneea or heat), in particnlar sabjecfcs only, has 
acqaired bat an imperfect knowledge: as he who can indace 
a certain efiect apon particalar sabstancea only, among those 
which are saaceptible of it, has acqaired bat an imperfeet 
power. Bat he who has only leamed the efficient and 
material caase (which caases are variable and mere yehicles 



oootisti in JBTariabto-iequqee jetgeen eertain claaeee of phenomena; but thia 
eaanot be the oomplele aenae attached bj Baeon to the tenn form, aa he eoi- 
ploys it in the fourth aphoriam aa oonTertible with the natore of anj objeot; 
and ag^, in the first aphoriam, as the fuUwra naturans, or general law or oon- 
ditlon in anj aobetanoe or qnality-Hialttra naturata^wldeh ia whateyer iti 
lorm ia, or that particolar oombination ol forcee which tmpreeaee a certain 
nature upon matter aubject to ite influence. Thus, in the Newtonian senee, 
the form of wliiteneae would be that combination of the seyen primitiye raya 
of iight which give riee to that color. In combination with this word, aad 
affording a stiU fnrther ineight into ite meaning, we have the i^raaea, kaen§ 
proceasus ad formam, et latena scThematismw corperum, Now, the latena achs- 
matiemne aignifiea the intemal texture, atruotufe, or configuration of bodiea, or 
the reault of the reapectiye aituation of all the parta of a bodj; while the iatem 
proceeaw ad formam pointa out the gradation of moTementa which taicee plaoe 
among the moiecula of bodiea when diey either conaerve or change thehr flgure. 
Hence we mftv eongjder the form of any quality in body aa aomething conyerti» 
ble with that quality , <.«., when it exiata the quality ia preeent, and vtfM 9€r$d, 
In thia aense, the form of a thing diilera only from ita eflicient cauae in being 
permanent, whereaa we applj cauae to that which exiata in order of time. The 
latene proeeeeue and latens aehematiemne are aubordinate to form, aa concrete 
exemplificationa of ita eeaence. The former ia the aecret and inyiaible proceea 
by which change ia effected, and involyee the principle since called the law of 
continuity. Thua, the aucceaaion of eyenta between the application of the 
match to the expolaion of tfae bullet ia an inatance of latent progresa which we 
can now trace with aome degree of accuracy. It alao more directly refera to 
the operadon by wliich one form or condition of being ia induoed upon another. 
For ezample, when the anrfaoe of iron becomee ruaty, or when water ia con- 
yerted into ateam, aome change haa taken place, or latent proceaa- from one 
form to another. Medianica afford many exempliflcaliona of the firat latent 
proceea we haye denoted, and chemiatry of tke aecond. The latene acKematte' 
mue ia that yisible atmctore of bodiea on which ao many of their propertiee 
depend. When we inquire into the conalitution of cryatals, and inlo ihe inter- 
■aal Btroctnre of planta, we are ezaminiug into their latent achematiam.— ^<i. 
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oonT^ing form to pftrtioolar sabstenceB) maj perhaps anive 
at some new diflooveriea in maltets of a similar natore, and 
prepared for the porpose, bnt doea not atir the limita of 
thingB which are mnch more deeply rooted; while he wfao 
ifl aoqaainted with forms, comprehends the nnity of natnre 
in snbstances apparently most distinct from each other> He 
can diaclose aud bring forward, therefore (thongh it has 
never yet been done), things which neither the viciaaitadea 
of natnre, nor the induatry of experiment, nor chance itaelf , 
wonld erer have broaght aboat, and which would foreyer 
hav^e eacaped man*8 thoaghts; from the diacoyery of forma, 
therefore, results genuine theory and free practice. 

IV. Although there is a most intimate connection, and 
almost an identity between the .ways of human power 
and human icnowledge, yet, on acconnt of the pernicions 
and inveterate habit of dwelling upon abstractionSf it is 
by far the safest method to commence and build np the 
sciences from those foandations which bear a relation to 
the practical division, and to let them mark out and limit 
the theoretical. We mast consider, therefore, what pre - 
cepts, or what direction or guide, a person would most 
desire, in order to generate and saperindace anv nature 
upon a given body: and this not in abstruse, but in the 
plainest language. 

For instance, if a person should wish to superinduoe the 
yellow color of gold apon silver, or an additional weight 
(observing always the laws of matter) or transparency on an 
opaque stone, or tenacity in glass, or Tegetation on a sab- 
stance which is not vegetable, we must (I say) consider what 
species of precept or guide this person wouid prefer. And, 
first, he will doubtless be anxious to be shown some method 
that wili neither fail in effect, nor deceive him in the trial of 
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tt; WMOfoSkj^ lie wfll be anzioiis thal <ba piwcribed mediod 
(dumld noi iMtricl him mnd tia liim dowii to peoiilimr meftnSy 
aad oartain perliralar methods of aetiiig; for he will, per- 
hepet be el Umi, aad withoiit the power or opportonitj of 
eolleeting aiid procoring snch meana. Nowif there be other 
meana and methoda (beaidea thoae preaeribed) of creating 
anch a natnie, they will periiapa be of anch a kind aa are in 
hia power, jet by tiie confined limita of the precept he wiU 
be deprired of reaping any adyantage from them; thiidly, 
he will be anxiona to be ahown something not so difficolt 
aa the reqnired effect itself , but approaching more nearly to 
practice. 

We will laj thia down, theref ore, aa the gennine and pe r- 
f ect rule of practice, . that it shonld be certain, free and pre - 
paratory, or having relation to practice> And thia is the 
same thin^ as the diflcovery of a tme form; f or the form of 
any natqre is sach, that when it ia assigfned the particnlar 
natare infallibly follows, It ia, therefore, always present 
when that natnre is present, and aniversally attests sach 
presence, and is inherent in the whole of it. The same 
form is of sach a eharacter, tbat if it be remoyed the par- 
tioalar natare infallibly vanisbes. It is, therefore, absent, 
whenever tbat natnre is abaent, and perpetaally testifies snch 
abseooe, and ezists in no other natare. Lastly, the true 
form is sach, that it dedaces the particular natare from some 
source of essence existing in many subjects^ and more known 
(as they term it) to nature, than the form itself. Such, then, 
is our determination and rule with regard to a genuine and 
perfect theoretical aziom, that a natare be foand convertible 
with a given nature, and yet sach as to limit the more 
known nature, in the manner of a real genus. Bat these 
two rulea, the practical and theoretical, are in fact the 
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same, and that wMoli 18 most oaef ol in praotioe is moat 
oorreot in theorj. 

y. But the role or axiom for the tranflformation of bodiea 
is of two kindfl. The firat regarda the body as an aggr^te 
or combination of simple natorefl. Thoa, in gold are nnited 
the following circomfltanoefl: it ia yelloWi heavy, of a oer* 
tain weight, malleable and dactile to a certain extent; it ia 
not volatile, loaefl part of ita flabstance by flre, melta in a 
partioalar manner, is fleparated and diflflolred by particalar 
meihodflY and flo of the other natarea obflerrable in gold. 
An axiom, therefore, of thia kind dedaoefl the sabjeot from 
tbe formsof flimple natares; for he who haa acqaired the 
forms and methods of flaperindacing yellowneflfl, weight, 
dactility, fltability, deliqaefloence, flolation, and the like, 
and their degreefl and modes, will consider and oontrire how 
to anite them in any body, ao as to tranaform* it into gold. 
And thifl method of operating belongs to primary action; for 
it is the same thing to prodaoe ooe or many simple natnrea, 
ezcept tbat man is more confined and refltricted in his opera* 
tions, if many be reqaired, on accoant of the difficalty of 
aniting many natares together. It mast, however, be ob- 
served, that this method of operating (which considers na- 
tares as simple thoagh in a concrete body) sete oat from 
what is constant, eternal, and aniversal in natare, and opena 
such broad patha to human power, as the thoaghta of man 
can in the present state of things scarcely comprehend or 
flgnre to itself . 

The second kind of axiom (which depends on the dis- 
covery of the latent process) does not proceed by simple na: 

* 'By the recent ditooyeries in electric magnetism, oopper wiree, or, indeed, 
wires of anj metftl, may be tranaformed into magneta; tbe magnetic law, or 
form, baying been U> ihat extent diaeoTered. 
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tnreB, bal by ooiiorete bodies, as they are found in nature 
and in its tisaal eoarse. For instanoey aappose the inqairj 
to be, from what beginnings, in what manner, and bj what 
prooesB gold or any metal or stone ia generated from the 
original menstraam, or ita elementB, np to the perfect min- 
eral: or, in like manner, bj what prooeas plants are gener- 
atedy from the firat concretion of jaices in the earth, or from 
fleeds, ap to the perfect plant, with the whole saccessive 
motion, and raried and aninterrapted efforts of natare; and 
the same inqairy be made as to a r^alarly dedaced system 
of the generation of animals from coition to birthi and so on 
of other bodies. 

Nor is this species of inqairy confined to the mere gen- 
eration of bodies, bat it is applicable to other changes and 
labors of natare. For instance, where an inqairj is made 
into the whole series and continaed operation of the natri- 
tive process, from the first reception of the food to its com- 
plete assimilation to the recipient;' or into the yolantarj 
motion of animals, from the firsfc impression of the imagina- 
tion, and the continaoas efi!ects of the spirits, ap to the 
bending and motion of the joints; or into the free motion of 
the toDgae and lips, and other accessories which give atter- 
ance to articalate soands. For all these investigations relate 
to concrete or associated natares artificiaily brought together, 
and talce into consideration certain particular and special 
habits of nature, and not those fandamental and general 
laws which constitute forms. It must, however, be plainly 
owned, that this method appears more prompt and easy, and 
•of greater promise than the primarj one. 



^ HallerhM punuad this invettigation in hifl ''Pbjiiology," and haa left 
his suooeoaon little else to do than repeac hia diacoTehefl.^^. 
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In like xnaimer the operaiiYe braiLoli, wbkk answen to 
thia oontemplative branch, extenda and advanoee its opera- 
tion from that whieh is Qsnallj obeerved in nature, to other 
BnbjectB immediatelj conneoted with it, or not very remote 
from anch immediate connection. Bat the higher and radi- 
cal operations apon natare depend entirely on the primary 
axioma. Besides, even where man has not the meana of 
actingf bat only of acqairing knowledge, as in astronomj 
(for man cannot act apon, change» or transform the heavenlj 
bodies)^ tbe investigation of facts or ^uth, as well as the 
knowledge of causes and coincidences, mast be refared to 
those primarj and nniversal azioms that regard simple na- 
tares; sach as the natare of spontaneoas rotation, attraction, 
or the magnetic force, and man j otbers which are more com- 
mon than the heavenlj bodies themselves. For let no one 
hope to determine the qaestion whether tbe earth or heaven 
revolve in the diomal motion, anless he hfive first compre- 
hended the nature of spontaneoas rotation. 

YI. But the latent process of which we speak, is far 
from being obvious to men's minds, beset as thej now are. 
For we mean not the measures, sjmptomsY or degrees of anj 
process which can be exbibited in the bodies themselves, 
but simplj a continaed process, which, for the most part, 
escapes the observation of the senses. 

For iostance, in all generations and transformations of 
bodiesy we must inquire, what is in ihe act of being lost and 
escaping, what remains, what is being added, what is being 
diluted, what is being contracted, what is being united, what 
is being separated, what is continuous, what is broken oS, 
what is urging forward, what impedes, what predominates, 
what is subservient, and manj other circumstanoes. 

Kor are these inquiries again to be made in the mere 
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generation tnd tnuwfonnation of bodies onlji but in all 
oilier alterations and flactnations we mnst in like manner 
inqoire; what precedee, what Bnceeeda, what ia qnick, what 
isbIoWi what prodnoes and what goyemB motiony and the - 
like. AU which matten are unknown and unattempted bj 
the 8cienceB| in their preBcnt heavy and inactive Btate. For, 
•ince every natnral act ia bronght abont by the amallest 
effortB,* or at leaat anch as are too small to stnke onr BenseB, 
let no one hope that he will be able to direct or change na- 
ture nnlesB he have properlj comprehended and observed 
these. effortB. 

YII. In like manner, the invcBtigation and diflcovery of 
the latent conformation in bodiea is no less new, than the 
discoverj of the latent process and f orm. For we as jet are 
doabtless onl j admitted to the antechamber of nature, and 
do not prepare an entrance into her presence-room. Bat 
nobodj can endne a given bodj with a new nature, or trana- 
torm it sacceBsfallv and appropriately into a new body , 
without poBseBsing a complete knowledge of the body so to 
be obanged or transformed . For he will run into vain, or, 
at least, into diffioalt and perverse methods, ill adapted to 
the natare of the bodj apon which he operates. A clear 
patb, tberefore, toward tbis object also mast be thrown 
open, and well supported. 

Labor is well and asefullj bestowed upon the anatomj 
of organized bodies, sucb as tbose of men and animals, 
which appears to 6e a sabtile matter, and a useful examina- 
tion of nature. Tbe species of anatomj, bowever, is tbat of 
flrst sigbt, open to tbe senses, and takes place onlj in organ- 

* Baoon hera flnt Mmi pfegnant wiih the importuit derelopment of ihe 
hlgher celculut, whlch, in the hands of Newtoo and Descartee, was to effeet 
ai great a revolution in philoaophj aa hia method.— ^ 
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ized bodieB. It is obyioiiSy and of ready aooeBB, when eom- 
pared with the real anatomy of latent oonformation in bodies 
which are considered similar, particalarly in specific objects 
and their parts; as tboee of iron, Btone, and the similar parts 
of plants and animals, as the root, the leaf, the flower, the 
flesh, the blood, and bones, etc. Yet hnman indoBtrj has 
not completelj neglected thifl species of anatomy; for we 
have an inatance of it in the separation of similar bodies bj 
distillation, and other solntions, which shows the dissimi- 
laritj of the compound bj the anion of the homogeneons 
parts. These methods are nsef nl, and of importance to onr 
inquirj, altboogh attended generallj with fallacj: for manj 
natnres are assigned and attribnted to the separate bodies, 
as if thej had previooslj existed in the componnd, which, 
in realitj, are recentlj bestowed and snperindaced bj flre 
and heat, and the other modes of separation. Besides, it is, 
after all, bnt a small part of the labor of discoyering the real 
oonformation in the componnd, which is so subtile and nice, 
that it is rather conf used and lost bj the operation of the 
fire, than discovered and brought to light 

A separation and solution of bodies. therefore, is to be 
effected, not by fire indeed. bat rather t ^Y]W^"'F >g Bud trne 
induction, with the assistance of experiment, and bj a com- 
parison with other bodies, an d a rednction to those simple 
natures and their forms which meet, and are oombined in 
the compound; and we must assuredlj pass from Yuloan to 
Minerva, if we wish to bring to light the real texture and 
conformation of bodies, upon which everj occult and (as it 
is sometimes called) specific propertj and virtue of things 
depends, and whence also everj rule of powerf ul change and 
transf ormation is deduced. 

For instance, we must examine what spirit is in eyeiy 
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hodjj* what tnigtUeeflaenoe; wkether thaispirit k eopiouft 
aad ezubetSB^. or oMagre and soarcev ^^ or eoaiae, aeri- 
form or igaifonx^ actire or alaggish, weak or robustf pro* 
greBaiye eir retrograde, abrapt or continaons, agreeing with 
external aad surroonding objects, or differing from. them, 
ete. In Uke manner most we treat tangible essence (which 
admita of m many distijictioaa aa the spirit), and ita haiis^ 
flbres^ and raried textnre. Again^ the aitaation of the apirit 
io the corporea) maaa,. ita porea^ paaaageB;^ veina, and cells^ 
askt the mdiments or fiisl esaajs of tbe organic body^ are 
ffobjeet to the same examination. In. theae, bowever, aa in 
oar lormer inqairie&, and therefore in tbe wbole investigar 
tioB of latent conformation^ the onljr genaine and clear ligbt 
which completely diapels all darkness and subtile diffical- 
tieS) isr admitted bj means o£ the primarj azioms. 

YIEL This method will not bring as to atoms,'* whicb 
take» for graiLted the vaeaum, and immatabilitj of matter 
(oeither ef which hypotheses is correct), bat to the reai par- 
txeles saeh asr we discover them to be. Nor is there anjr 



* By tpirit, Baooir here pUtinly impiies niekterial fimd toa fine (o \» g^ped 
^bj- tht imattiflfeed tenee, wbich caiher operatee thaa reaeone. We eomeiiniM 
adopt the aame mode of expreeaion, aa in the worda epirita of nitre, apirita of 
wine. Some euch agency haa been aeaumed bynesrly-sU tfae modera phjai* 
OMtt^ a fcw ol whom, along wilh Bacon, would leare ua to gathet from their 
ej qf rc e a iene, that thaj believe auch bodiee endowed with tha aentient powers 
of perception. Aa another apecimen of hia aentiment on thia aubject, we majr 
refbr to a paragraph on the deoompoeition of compounda, in hie eaaajr on deaUv 
beginnbig^^The epirit which ezielB ul aUL Iwing bodiee» keepa all. the pacta uk 
due aoi^ection; when it eecapes» the bodj decompoeea, or the eimilar parta 
unite."— iW. 

^ The tfaeorf ol the Epicoffeana aad othaES. The atmna are euppoeed. to be 

V iMiaiblei^unatteraUe particiee^ endned with.all the propertiee of the giTen body, 

and forming that body hj their union. They muet be aeparated, of oooraQ, 

which eiiher takee a Tacuum for granted, or iBtrodncee a terthun quid hife» tba 

loithebe^. 
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groand for alaim at this reflnement as if it were inexpli- 
cable, for, on the contrarjy the more iDquiry ia directed to 
simple natores, the more will ererything be plaoed in a 
plain and perspicaouB light, since we transfer oar attention 
from the oomplicated to the simplCy from the inconmienaar- 
able to the commenBurable, f rom surds to rational quantities, 
from the indeftnite and vagae to the deflnite and certain; as 
when we arrire at the elements of letters, and the simple 
tones of concords. The investigation of nature is best con- 
ducted when mathematics are applied to pbysics. Again, 
let none be alarmed at vast numbers and fractions, for in 
calcalation it is as easy to set down or to reflect apon a tbou- 
sand as a uniti or the thousandth part of an integer as an 
integer itselL 

IX." From the two kinds of axioms above specifiedi 
arise the two diyisions of philosopby and the sciences, and 
we will use the commonlj adopted terms which approach 
the nearest to onr meaningy in our own sense. Let the in« 
vestigation of forms, which fin reasoo ^ng ^^ 1^«»^ ^n^ ^^^^ 
tbeir own laws), are eternal and immutable, constitate meta - 
physics," and let the investigation of the efficient cause of 

" Oompm the thrae loUowiDg ephwiniis with tfas last Uum ehspten of ihe 
third book of tbe ''De Angme&tii SdentienniL** 

^ Baoon giree this uDfortanate term ite proper sigiiifiestion ; imtb, in oom- 
poeiiion, with the Greeki •ignifying ehsnge or motetkm. Ifioet of our reeden» 
no doubt, are aware that the obtruiion of this woid into teohnioal philoeophx 
waa pure&y capricioua, and ia of no older dale than tbe pnblieation of AriatoUe^e 
worka bj AudroD'<cuB cif Rhodea, one of tfae leamed men into wboee lianda ibe 
manuacripta of ihat philoaopber feli, after tfae^r were brought by Sjila from 
Athena to Ecmie. To fourteen booka in Ibeee 1188. with no diatinguiahing 
title, Andronicua ia aaid to haTe preflxed tfae worda vmfimf»4«M«, to denote 
ihe plaoe which thej ought to hdid elther in the order of Ariatotie*a arrange- 
ment, or in tfaat of aindx. Theae boolca treat ftrat of thoee aubJeelB whieh are 
conunon io matter and mind; aeoondlj, of thinga aepaimte from matter, ia. of 
God« aad o< tfae anbordinate apirita, wfaich were auppoaed by the Peripatetioa 
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nmtter. htmt proeeM, ftnd latent oonfofmation (whj^^ aII 
relate merel y to the ordinary course of nattire, and not to 
her fondameniai ana eternal lawsV constitate pbymcgL 
Parallel to these, let there be two practical divisions; to 
phyaics that of meohanics, and to metaphyBics that of magic, 
in the pnrest sense of the term» aa applied to its ample 
means, and its command over natare. 

X. The object of oar philosophj being thus laid dowui 
we proceed to precepts, in the most clear and regular order* 
The signa for the interpretation of nature comprehend two 
v^ diviaiona; the flrst regards the eliciting or creating of azioms 
from experiment, the second the deducing or deriving of 
•new experiments from axioms. The first admits of three 
subdivisions into ministrations. 1. To the senses. 2. To 
the memorj. 8. To the mind or reason. 

For we must first prepare as a foundation for the whole, 
a complete and accurate natural and experimental history. 
We mast not imagine or invent, bat discover the acts and 
properties of nature. 

But natural and experimental historj is so varied and 
diffuse, that it confounds and distracts the understanding 
unless it be flxed and exhibited in due order. We mast, 
tberefore, form tables and co-ordinations of instances, upon 



to watch over particular portioDA of the uoirerae. The foUowers of Amtotle 
aeeepted the whimflical title of Andronicua, and in their usual manner allowed 
a word to nnite thinga into one science which were plainly heterogeneous. 
Their error waa adopted bj the Peripatetica of the GhriatiaD Ohurch. The 
Mhoolmen added to the notion of ontology, the sdence of the mind, or pneu- 
maloiogj, and aa that genus of being haa since beoome extinct with the schools, 
met^^hysics thoa in modem parlance comea to be synonTmoua with pejchology. 
It were to be wiahed that fiacon'8 defimtion of the term had been accepted, and 
mental acienee deliTered from one of the greateat monatroaitiea m ita nomenda- 
tnie^ yet Baoon whimaicaily enough in hia De Augmentia uicludes mathematioa 
iii metaphTaica. — Ed, . 
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Buch a plan, and in Buoh order that the andenitanding maj 
be enabled to act upon them. 

Ev^en when this is done, the nnderstanding, left to itself 
and to its own operation, ia incompetent and nnflt to oon- 
stract its axioms withoat direotion and Bapport. Oar third 
minifltration, therefore, maBt be trae and legitimate indac- 
tion, the very key of interoretation, We moBt begin, how- 
ever, at the end, and go back again to the others. 

XI. Tbe investigation of forms proceeds thas: a natnre 
being given, we mnst first present to the anderstanding aU 
the known instances which agree in the same natare, al- 
thongh the sabject matter be considerablj diversified. And 
tbis collection mast be made as a mere historjr, and without 
any prematare reflection, or too great degree of reflnement 
For instance; take the investigation of tbe form of heat 

' Ifuiances agreeing in the Form of Heai 

1. The rajs of the sun, partioalarlj in sammer, and at 
noon. 

2. The Bame reflected and condensed, as between moan- 
tains, or along walls, and particularlj in baming mirrors. 

5. Ignited meteors. 

4. Burning lightning. 

6. Eruptions of flames from the cavities of moantains, etc. 

6. Flame of every kind. 

7. Ignited solids. 

8. Nataral warm baths. 

9. Warm or beated liquids. 

10. Warm vapors and smoke; and the air itself, which 
admits a most powerfal and violent heat if conflned, as in 
reverberating farnaceB* 
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11. Damp hot weather, arising from tha coiiatitQtion of 
the air, withoat any reference to the time of the jear. 

12. Confined and subfeerraneoos air in some oayerns, par* 
tioalarly in winter. 

18* All shaggj sQbBtances, as wool, the skins of animals, 
and the plumage of birds, contain some beat 

14. All bodies, both solid and liqoid, dense and rare (as 
the air itself), placed near flre for any time. "^ ; 

16. Sparka arising from the violent percossion of flint 
and ateel. 

16. AU bodies rabbed Tiolently, as stone, wood, cloth^ 
etc., 80 that radders, and azlea of wheels, sometimea catch 
fire, and the West Indians obtain fire bj attrition. 

17. Oreen and moist vegetable matter confined and 
rabbed together, as roses, peas in baskets; so baj, if it 
be damp when stacked, often catches fire. 

18. Qoicklime sprinkled with water. 

19. Iron, when first dissolved by acids in a glass, and 
withoQt any application to fire; the same of tin, but not so 
intenselj. 

20. Animals, particularlj internallj; althoagh the heat 
is not peroeivable by the touoh in insects, on account of 
their small size. 

]^ 21. Horse dung, and the like excrement from other ani- 
mals, when fresh. 

22. Strong oil of sulphur and of vitriol exhibit the opera- 
tion of heat in burning linen. 

28. As does the oil of marjoram, and like substances, in 
burning the bony substance of the teeth. 

24. Strong and well rectified spirits of wine exhibit the 
same effects; so that white ol eggs when thrown into it 
grows hard and white, almost in the same manner aa 
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when boiledy «iid bread beoomes bamed ftnd brown as if 
toasted. 

26. Aromatic Bubetaiices and warm planta, aa the dzacon- 
caiue [arnm], old nastortiam, etc., whicbi thoagh thej be 
not warm to the touch (whether whole or palyeriaed), yet 
are discoyered by the tongae and palate to be warm and 
almoBt baming when alightly masticated. 

26. Strong vinegar and all acidsi on anj part of the body 
not ciothed with the epidermis, as the eye, tongae, or anj 
woanded part, or where the skin is removed, excite a pain 
differing bat little from that prodaced bj heat. 

27. Even a severe and intense cold prodaces a aenaation 
of baming.'* 

*'N6C BoTBBb peMtrabile frigut aduTii." 

28. Other inatances. 

We are wont to cali thia a table of ezistence and preeence. 

XII. We must next preaent to the andentanding in- 
etances which do not admit of the given naturei for f orm ( as 
we have observed) oaght no less to be absent where the 
fjfiven natare ia absent, tban to be present where it ia prefl> 
ent. If, however, we were to examine everj inatance, oar 
labor woald be infinite* 

Negatives, therefore, moat be claaeed ander the affirma- 
tives, and the want of the given natare mast be inqaired 
into more particolarlj in objects which have a rerj oloee 
connection with those others in which it is present and mani- 
fest. And this we are wont to term a table of deviation or 
of absence in prozimitj. 



» **1S(% tMDOM pliiTitt, n]ridiT« potMDUa loUi 
▲ciior, aut Bm» penetrabilo Irigus adimt'* 

^Yiig. Qeoig. L 93» 98. 
SccBNOi^ VoL S8 -T^ T 
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PftwimfUe Imianeea wanHng ihe Nature o/ Beai 

The rays of the mooii, stare, and comets, are not found 
to be wann to the tonch, nay, the aeverest cold has been 
observed to take place at the fuU of the moon. Yet the 
larger fixed stars are sapposed to increase and render more 
intense the heat of the sun, as he approaches them, when 
the sun is in the sign of the Lion, for instance, and in the 
dog-days.** 

The rajs of the sun in what is called the middle region 
of the air give no heat, to account for which the commonly 
assigned reason is satisf actory ; namelj, that that region is 
neither sufficiently near to the body of the sun whence the 
rays emanate, nor to the earth whence they are reflected. 
And the fact is manifested by snow being perpetual on the 
tops of mountains, unless extremely lofty. But it is ob- 
served, on the other hand, by some, that at the Peak of 
Tenerifie, and also among the Andes of Peru, the tops of 
the mountains are free from snow, which only lies in the 
lower part as you ascend. Besides, the air on the summit 
of theae mountains is f ound to be by no means cold, but 
only thin and sharp; so much so, that in the Andes it priclcs 
and hurts the eyes from its extreme sharpness, and even ex- 
cites the orifice of the stomach and produces vomiting. The 
ancients also observed, that the rarity of the air on the sum- 

>^ This Qotion, whieh he repeats again, and particnlariMa in the 18th aph. 
of this booJc, 18 borrowed from the ancienta, and we need not aaj ia aa wiae 
aa their other aatronomical conjecturee. The aun also approaches stars quite 
aa large in other quarten of the zodiac, when it looks down upon the earth 
through the murkj douda of winter. When that luminary ia in Leo, the heat 
of the earth ia oertainly greater than at any other perlod, but this ariaea from 
the accumulation of heat after the solatice, for the same reaaon that the maxi- 
mum heat ol the dajr is at two o'clock instead of noonL^Ei. 
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mit of Olympiifl wm saoh, ihat thoee who asoonded it were 
obliged to oarry spongea moiafeened with Tinegar and wateii 
and to applj them now and then to their noBtrilB, as the air 
was not dense enoogh for their reapiration; on the sammit 
of which moantain it is alao related, there reigned ao great 
a serenitj and calm, free from rain, snow, or wind, that the 
letters traced upon the ashes of the aacrifices on the altar of 
Japiter, by the fingers of those wbo had offered tbem, would 
remain andisturbed till the next year. Thoee even, who at 
this day go to tbe top of the Peak of Teneriffe, walk by 
night and not in the dajtime, and are advised and preseed 
bj tbeir guides, as soon as tbe sun risesi to make haste in 
tbeir descent, on account of tbe danger (apparentlj arising 
from the raritj of the atmospbere), lest tbeir breathing 
ahould be relaxed and suffocated.'* 

The reflection of the solar rajs in the polar r^ons ia 
fouDd to be weak and inefficient in producing beat, so tbat 
tbe Datch, who wintered in Nova Zemblai and expected 
that their veasel would be freed about tbe beginning of 
Julj from the obstruction of the maBs of ice wbich had 
blocked it up, were disappointed and obliged to embark in 
their boat. Hence the direct rajs of the sun appear to have 
but little power even on the pbdn, and wben reflected, 
unlesB tbej are multiplied and condeuBed, wbicb takes place 
when the Bun tenda more to the perpendicular; for, tben, 
the incidence of the rajs occurs at more acute angles, bo 
tbat tbe reflected rajs are nearer to eacb otber, wbile, on 
the contrarj, when tbe sun is in a yeiy oblique poeition, 



>* Boogiier» «mployed bj Louii XrV. hi philotophieal reaeArdies, aiogndad 
the Andes to dSaoover the gk>boiar iorm of the earth, and paUiahed an aoooimt 
ol his paaaage, which veriftee the •tatement of Bacon. 
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ihe w^gm di iaddmce are very obtose, and the nflected 
rajB at a greater diatance. In the meantime it mnat be 
obeenred, that there may be many <^>eration8 <rf the aohur 
rays, relatingi t00| to the natoie of heat, which are not pro- 
portioned to onr tonchi ao that, with regard to na, thej do 
not tend to prodnce warmth, bnt, with regard to aome 
oiher bodiea, have their due effect in producing it. 

Let the f oUowing experiment be made. Take a lena the 
rererae of a buming-glassi and place it between the hand 
and the aohur raja, and obeenre whether it diminish the heat 
of the 8un aa a buming-glass increases it. For it is clear, 
with r^ard to the yisual rajs, that in proportion as the lens 
is made of unequal thickness in the middle and at its sides, 
the images appear either more diffased or contracted. It 
should be seen, thereforcy if the same be true with regard 
to heat. 

Let the experiment be well tried, whether the lunar rajs 
can be received and collected bj the strongest and best 
burning-glasses, so as to produce even the least degree of 
heat.'* But if tbat degree bcj perhaps, so subtile and weak, 
as not to be perceived or ascertained bj the touch, we must 
bave recourse to those glasses which indicate the warm or 
cold state of the atmosphere, and let the lunar rajs fall 



'* MooiaDari asMrts in his book agaiiuit the Mtrologen that he had satiBfted 
himMlf by numorottB and oft-repeated experimenta, that the lunar raya gathered 
to a focua produoed a Mnaible degrM of heat. Muschenbrdck, howerer, adopta 
the opposlte opinion, and aaMrts that himMlf, De la Hire, ViUet, and TMhim- 
hauMn had tried with that view the strongeec buming-glasaee in yain. (Opera 
de Igne.) De la Lande makM a similar confeMion in his Antronomy (yoL ii. riL 
% 1413). Bouguer, whom we have Juat quoted, demonstrated that the light of 
Uie moon wm 800,000 degreM leM than that of the sun ; it would conMquentlj 
be necesary to iuTent a glau witb an abeorbing power 300,000 degrcM greater 
than thoM ordinarily in um, to try the ezperiment Baoon speaks of. — Ed, 
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thpough tiie boniiBg-gkss oa the iop o£ tk» theraiotteteKi 
and tken notioe if the w«ter W depreMed by the heei.'* 

Let the bunuBg-glaHi be tried oft wam objeota whiok 
emit no luminoas ngrB, as heated Vat not igniled iicm oe 
stoDO, or hot water» or the like; and obaenre whetbor the 
heat become increased and condenaed, aa happene with the 
solar rays. 

Let it be tried on common flame. 

The efEect ot cometa (if we can reckcm th«n among 
meteors^) in aagmenting the heat of the seaeon ia not foond 
to be coastant or clear, althoogh drooghts have generally 
been obeerved to foUow them. However, LaminooB lines, 
and pillarB, and openinga, and the liko,. appear more often 
in winter than in sammer, and especiaily with the moet in- 
tense cold bat joined with drooght. Lightningi and coras- 
eationSy and thonder, however, rarelj happen in wintar, and 



" In tiiis thermomeier, mercury wm not dilatod \if heat er oootreeted hj 
eold, M the one now in um, hat a aaM of air emploTed toitMd, wiikdi fiUad 
the caTily of the boib. Thii being pleoed in ea inTOcted poaitlon to onra, that 
is to Mj, with the bulb uppermoet, preseed down the liquor when the eir be- 
ceme dilated bj hMt» m onn preM ft npward; imd wlien the heat diminisfaed, 
the fiqoor roM to ooeupj tfae plaoe tmcMed bj tfae air, m tfae eoe sew ia um 
deicenda. Jt conaeqaentlj wm Uable to be aflected bj a change in tbe tempera- 
ture, M bj the weight of air, and oould alford only a rude standard of aoeuracsf 
in adentiftc invMtigatlbna. Thia thermometer wm not Baoon*t own oontiif^ 
anoe, m ii cemmonly auppoeed, but that of DrebbeL— Sl 

^ La Lande ia Indignant that the Ghaldeans should haTe more correct notiona 
of the nature of comets than the modem pbyeiciats, and chargM Bacon with 
entertafoing the idM that they were the mere eflecta of Tapor and heaL Ihia 
paaaage, with two othen moce pMitive, in the "De Aug.'* (cap. zL) and the 
**Beacript. Oiobi Intellect'* (cap. yl) oertainly aiford ground f^»* tbe aaaertioin; 
bnt if Baoon erred, be erred with Qahleo, and with the toemoet apirita ot tfae 
timea. It ia tme that PjthagorM and 8eneca had aaserted thelr betief in the 
aoliditj of thoM bodiM, but the wide dominion whiob AristoUe snbMquent^ 
ezeroteed, ftrew tbefr epiniona inlo tike thade^ and made tiM oppoaiie doetrine 
everywhere paramount. — Ed. 
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genenlly at the time of the greatest heatB. The appearanoes 
we term falling stars are generallj sapposed to consiat of 
8ome shining and inflamed Tisooos snbstance, rather than 
of violentlj hot matter; but let thia be f arther investigated. 

Some coroscations emit light without burning, but are 
never accompanied bj thnnder. 

Ernctations and ernptions of flame are to be fonnd in 
ooid climates as well as in hot, as in Iceland and Greenland; 
just as the trees of cold conntries are sometimes inflammabie 
and more pitchj and resinoos than in warm, as the flr, pine, 
and the like. Bat the poeition and natare of the soil, where 
sach eraptions are wont to happen, is not jet snfficientlj 
investigated to enable ns to sabjoin a negative instance to 
the affirmative. 

All flame is constantlj more or less warm, and this in- 
stance is not altogether negative; jet it is said that the ignis 
fatnns (as it is called), and which sometimes is driven against 
wallsi has bat little heat; perhaps it resembies that of spirits 
of winCy which is mild and gentle. That flame, however, 
appears jet milder, which in some well aathenticated and 
serions histories is said to have appeared round the head 
and hair of bojs and virgins, and instead of barning their 
hair, merelj to have plajed abont it. And it is most cer- 
tain that a sort of flash, withont anj evident heat, has some- 
times been seen abont a horse when sweating at night, or in 
damp weather. It is also a well known fact,'* and it was 
almost considered as a miracle, that a few jears since a 
girPs apron sparkled when a littie shaken or rabbed, which 
was, perhaps, occasioned bj the alum or salts with which 



>• Was it a •ilk apron whieh exhibitad eleotrio sparks t SUk 
Bcaroe. 
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the apron was imbued, and which, after having been atack 
together and inorasted rather strongly, were broken by the 
friction. It is well known that all aagari whether candied 
or plain, il it be hard, will aparkle when broken or scraped 
in the dark. In like manner aea and aalt water ia aometimea 
fonnd to ahine at night when strack violently by the oar. 
The foam of the sea when agitated by tempests alao sparklea 
at night, and the Spaniarda call this appearance the sea*a 
laDgs. It has not been safficiently ascertained what degree 
of heat attends the flame which the ancient sailors called 
Castor and PoUax, and the moderns cail St. Ermos' flre. 

Everj ignited body that is red-hot is always warm, al- 
thoagh withoat flame, nor is anj negative instance sab- 
joined to this affirmative. Botten wood, howeyer, ap- 
proaches nearly to it, for it shines at night, and jet is not 
fonnd to be warm; and the patrefying scales of flsh which 
shine^ in the same manner are not warm to the toach, nor 
the body of the glowworm, or of the fly called Lncciola.** 

The situation and nature of the soil of nataral warm 
baths has not been safficientlj investigated, and therefore 
a negative instance is not subjoined. 

To tbe instanoes of warm liqaids we maj snbjoin Uie 
negative one of the peouliar natare of liqaids in general; 
f or no tangible liqnid is known that is at once warm in its 
natare and constantlj continaes warm; bat their heat is 
onlj superindaced as an adventitious nature for a limited 
time, so that those which are extremelj warm in their power 
and eSect, as spirits of wine, chemical aromatic oils, the 
oils of vitriol and sulphar, and the like, and which speedilj 
bum, are jet cold at flrst to the touch, and the water of 
natural baths, poured into anj vessel and separated from 

^ The Itolian fira-fij. 
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it» sonrce, oools down like water heated by the fire. It is, 
however, trae that pily eabstancea are rather less cold to 
the toQoh than thoM that are aqaeooe, oil f or inatance thao 
water, nlk than Hnen; bnt this belongs to ihe table of de- 
greee of cold. 

In like manner we maj aubjoin a negatiye instance to 
that of warm yapor, deriyed from the natnre of yapor itself» 
as far aa we are acqoainted with it. For ezhalations from 
oilj sabstances, though easilj inflammable, are yet neyer 
warm nnless recentlj exhaled from some warm sabstance. 

The same may be said of the instance of air; for we 
neyer p^xseiye that air is warm unless confined or presBed» 
or manifestlj heated by the san, by fire, or some other 
warm body» 

A negatiye instance is ezhibited in weather by its cold- 
ness with an east or north wind, beyond what tbe season 
woald Iea4 us to expect, just as the contrary takes place 
with the soath or west winds. An inclination to rain (espe- 
cially in winter) attends warm weather, and to frost cold 
weather. 

A negatiye instance as to air confined in cayerns may be 
obseryed in snmmer. Indeed, we shonld make a more dili- 
gent inquiry into the natare of confined air. For in the firsk 
place the qaalities of air in its own natore with regard to 
heat and cold may reasonably be the sabject of doabt; for 
air eyidently deriyes its heat from the efiects of celestial 
bodieSy and possibly its cold from the exhalation of the 
earth, and in the mid region of air (as it is termed) from 
cold yapors and snow, so that no judgment can be formed 
of the natare of air by that which is oat of doors and ex- 
posed, but a more correct one might be deriyed f rom con- 
-ned air. It is necessary, howeyer, that the air should be 

Digitized by VjOOQIC 



mWM OBaANUM " 181 

ioclosed in a Yessel of saoli mateiiala as would not imbiia 
it with heat or eold of themBelyeSy nor easily admit the 
iDflaence of the extemal atmosphere. The experiment 
should be made, therefore, «with an earthen jar, ooyered 
with f olds of leather to protect it from the eztemal air, and 
the air ehonld be kept thiee or fonr days in thia yessel 
well cloeed. On opening the jar, the degree of heat may 
be aflcertained either by the hand or a gradnated glass tube. 

There ia a similar doubt as to whether the warmthof 
wool, skins, feathers, and the like, is deriyed from a slight 
inherent heat, since they are animal ezcretions, or from 
their being of a certain fat and oily nature that aocords 
with heat, or merely from the conflnement and separation 
of air which we spoke of in the preceding paragraph;" for 
all air appears to possess a certain degree of warmth when 
separated f rom the eztemal atmosphere. Let an ezperiment 
be made, therefore, with fibrous substances of linen, and 
not of wool, feathers, or silk, which are animal ezcretions. 
For it is to be obsenred that all powders (where air is mani- 
festly indosed) are less cold than the substances when 
whole, just as we imagine froth (whiob contains air) to be 
less cold than the liquid itself. 

We haye here no ezactlj negatiye instance, for we are 
not acquainted with anj bodj tangtble or spirituous which 
does not admit of heat when ezposed to the flre: There is, 
howeyer, this difEerence, that some admit it more rapidlj, 
as air, oil, and water, others more slowlj, as stone and 
metals." This, howeyer, belongs to the table of degrees. 

*> Thii iMt ii foand to be the reai maon, tir DOt Mng a good oonduelor, 
and tlioreforo not ■Uowing the escape ol heet The oonflned eir is dieengaged 
when theee snbetenoeo are placed under an exhaustiMi receiTer. 

"* This ie erroneoua. Air, in faot, ia one of the woret, and metals are the 
beet ooodoctore ol heat 
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No segatiTe k here subjoined, ezcept the remark that 
sparke are not kindled bj flint and ateel, or any other hard 
anbetance, imleea eome amall particles of the atone or metal 
are atraok off, and that the air^neyer forma them by friotion, 
as 38 commonly anpposed; besides, ihe aparka from the 
weight of the ignited sabatance haye a tendencj to deecend 
rather than to riae, and when eztingaished become a sort 
of dark ash. 

We are of opinion that here again there ia no n^^ative; 
for we are not acqoainted with any tangible body which does 
not become decidedly warm by friction, so that the ancients 
feigned that the gods had no other means or power of creat- 
ing heat than the friction of air, by rapid and violent rota- 
tion. On this point, however, fnrther inquiry most be 
made, whether bodies projected by machines (as balls from 
cannon) do not derive some degree of heat from meeting the 
air, which renders them somewhat warm when thej fall. 
The air in motion rather cools than heats, as in the winds, 
the bellows, or breath when the moath is contracted. The 
motion, howeyer, in such instances is not safficientlj rapid 
to ezcite heat, and is applied to a bodj of air, and not to 
its component parts, so that it is not sarprising that heat 
should not be generated. 

We must make a more diligent inquiry into this in- 
stance; for herbe and green and moist yegetables appear 
to possess a latent heat, so small, howeyer, as not to be 
perceiyed by the touch in single specimens, but when they 
are united and confined, so that their spirit cannot ezhaie 
into the air, and they rather warm each other, their heat 
is at once manifested, and eyen flame occasionally in suit- 
able substances. 

Here, too, we must inake a more diligent inquirj; for 
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qaioJdime, when spri&kled with water, appe»s to oonceiye 
heat, either from its being oolleoted into one point (as we 
obserred of herbs when oonfined), or from the irritation and 
exasperation of the flery apirit by water, which occaaiona 
a conflict and atroggle. The tme reason wiil more readily 
be shown if oil be nsed instead of water, for oil will eqnally 
tend to coUect the confined spirit, bat not to irritate. The 
experiment maj be made more generai, both by osing the 
ashes and calcined prodacto of dijSerent bodiee and by ponr- 
ing diflerent liqaids apon them. 

A n^ative instance maj be sabjoined of other metals 
which are more soft and solable; for leaf gold diflsolved by 
aqoa regia, or lead by aqoa f<»rtis, are not warm to the toach 
while dissolving, no more is qaicksilyer (as far as I remem- 
ber), bnt silver excites a slight heat, and so does copper, 
and tin jet more plainlj, and most of all iron and steel, 
which excite not only a powerf al heat, bat a yiolent bnb- 
bling. The heat, therefore, appears to be occasioned by 
the straggle which takes place when these strong dissol- 
▼ents penetrate, dig into, and tear asnnder the parts of 
those sabstances, while the snbstances themselves resist 
When, howeyer, the snbstances jield more easilj, scarcelj 
anj heat is excited. 

There is no negative instance with regard to the heat of 
animals, except in insects (as has been observed), owing to 
their small si2e; for in fishes, as compared with land ani- 
mals, a lower degree rather than a deprivation of heat is 
obseryable. In plants and vegetables, both as to their 
exadations and pith when freshlj exposed, there is no sen- 
sible degree of heat. fiat in animals there is a great difier- 
ence in the degree, both in particalar parts (for the heat 
yaries near tbe heart, the brain, and the extremities) and in 
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the eJrcnmBfnem ia which tbey are plaeed, jneh as Tiolent 
exerciae and fevenL 

HerCt againy there ia scarcelj a negatiTe instance. I 
migbt add that the ezcrements of animals, even wben thej 
are no longer freshf poeaeBS evidentlj some effectiye heat^ as 
ia ahown by their enriching the soiL 

Sacb liqaids (whether oilj or waterj) aa are inteneelj 
acrid exhibit the effecta of heat, bj the separation and bora- 
ing of bodies af ter aome little action upon them, jet thej 
are not at first warm to the touch, but thej act acoording to 
their affinitj and the pores of the substances to which thej 
are applied; for aqua r^a difisolveB gold but not ailver— 
on the contrarj, aqua fortis disaolyea silver but not gold; 
neither of them dissolves glasa, and so of the reet. 

Let apirits of wine be tried on wood, or butter, waz, or 
pitch, to see if this will melt them at all bj their heat; for 
the twentj-fourth instance shows that thej possess proper* 
ties resembling those of heat in causing incrustation. Let 
an experiment ahM> be made with a graduated glass or calea- 
dar,** concave at the top, bj pouring weil-rectifled spirits of 
wine into the cavitj, and covering it up in order that thej 
maj the better retain their heat, then observe whether their 
heat make the water descend. 

Spices and acrid herbs are sensiblj warm to the palate, 
and still more so when taken intemallj; one should see^ 
therefore, on what other substances thej ezhibit the efiects 
of heat Now, sailors tell us that when large quantities of 
spioes are suddenlj opened, after having been shut up for 
some time, there is some danger of fever and inflammation 
to those who stir them or take them out. An ezpehment 

^ See No. 28 in the table of the degreeftof hMl 
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might, therefore, be made whether each spioee and berbii 
whea prodiioed, will^ like Bzaoke, drj fish and meat hong 
ap over them. ' 

There is an acrid effeel and a degree of penetration in 
cold Bqaida, anch as Tinegar and oil o£ yitriolf as well aa 
in warm, aach as oil of maxjoram and the like; they have, 
tberef ore, an eqaal effeet in caosing animated aabstances to 
smart, and aeparating and consoming inanimate part& 
Tbere is not any negative instance as to thia, n<a doee there 
exist anj animal pain anaccosipanied by the seneation of 
heat 

There are maoj effects commoa to cold and heat, how- 
ever different in tbeir process; for snowballs i^pear to bara 
bojs* bands after a little time, and eold no less than fire 
preserres bodies from patrefaction— besides both heat and 
cold oontraet bodies. Bat it is better to refer these instances 
and the like to the iavestigatioa of cold. 

Xm. In the third place we mast exhibit to the aader > 
standing the instances in wfaich that natare, which is tbe 
object of Qnr inqniriea^ la pr agent in a grcater or less degre e, 
eithwr by comparinp; its increaac and decrease in the same 
object, or its dcfrree in different obieets; for since the form 
of a thing is its verj essence, and the thing only differs 
from its fonn as the apparent from the actaal oblect or the 
exterior f rom the interior, or that which is coasidered wit h 
relation l ^ "«fc" f roiq thAt whic ^i i^ cQnsidered with relation 
to the anjvOTsef i t necessarilj follows that no. natare can be 
eonsidered a real form which does not aniformly diminis h 
and increase with the given nata re. We are wont to call 
this oar Table of Degrees, or Comparative Instances. 
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Table o/ the Degreea or Camparative Insiancee of Heai 

We will first speak of those bodies which ezhibit no 
degree of heat sensible to the toach, but appear rather to 
poBsess a potential heat, or disposition and preparation for 
it. We will then go on to others, which are aotuallj warm 
to the touch, and observ^e the strength and degree of it. 

1. There is no known solid or tangible bodj which is bj 
its own nature originally warm; for neither stone, metal, 
sulphuri fossils, wood, water, nor dead animal carcasses are 
found warm. The warm springs in baths appear to be 
heated accidentally, bj flame, subterraneous fire (such as 
is thrown up by Etna and many other mountains), or bj the 
contact of certain bodiesi as heat is exhibited in the dissolu- 
tion of iron and tin. The degree of heat, therefore, in 
inanimate objects is not sensible to our touch; but thej 
diSer in their degrees of cold, for wood and metal are not 
equallj cold." This, however, belongs to the Table of 
Degrees of Cold. 

2. But with regard to potential heat and predisposition 
to flame, we find manj inanimate substances wonderfuUj 
adapted to it, as sulphur, naphtha, and saltpetre. 

8. Bodies which haye previouslj acquired heat, as horse 
dung f rom the animal, or lime, and perhaps ashes and soot 
from fire, retain some latent portion of it. Hence distilla- 
tions and separations of substances are efiected bj burjing 



^ BaooD here mistakes seDsation coDfiDed to ouraelyes for aD iDteraal prop- 

|ert7 of distiDct substaoces. Metala are deDser thaa wood, aDd our bodiee con- 

iBequeDtlj oomtag iDto coDtact with more partides of matter when we ioach 

|them, loee a greater quaDtitjr of heat thaD ia the caee of lighter sub- 

staDces.— i^. 
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them in hone dting, and heat is ezcited in lime by spiink* 
ling it with water (as has been before obeerved). 

4. In the vegetable world we know of no plant, nor part 
of any plant(a8 the ezudations or pith) that ia warm to 
man'8 tonch. Yet (as we liave before obserred) green 
weeds grow warm when confined, and aome y^tables ara 
warm and others cold to oor intemal touoh, ue.^ the palate 
and stomach, or eren after a while to oor eztemal akin (as 
18 shown in plasten and ointmente). 

6. We know of nothing in the yariooa parte of animals, 
when dead or detached from the rest, that is warm to the 
toiich; for horse dung itself does not retain its heat, nnlesa 
it be confined and boried. AU dung, howeyer, appears to 
poasess a potential heat, as in manoxing flelds; so also dead 
bodies are endued with this latent and potential heat to such 
a degree, that in cemeteries where people are intened daily 
the earth acquires a secret heat, which consumes any 
recently depoeited body much sooner than pure earth; and 
they tell you that the people of the Bast are acquainted with 
a fine sof t cloth, made of the down of birds, whioh cao melt 
butter wrapped gently up in it by its own warmth. 

6. Manures, such as eyery kind of dung, chalk, sea-sand^ 
salt and the like, Haye some disposition toward heat 

7. AIl putrefaction ezhibits some slight degree of heat, 
though not enough to be perceptible by the touch; for 
neither the substances which by putrefaction are oonyerted 
into animalcul»,** as flesh and cheese, nor rotten wood 
iwhioh shines in the dark, are warm to the touch. The heati 



^ This was tbe anetoiit opinkm, but the modernB lnolhie to the belief thst 
hifleeto are produoed \rj generatioii or leeanditj fron eeeds depoaited hf 
their tribea in bodiaa on the veige of patrefaction.— -Ai. 
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bowerer, of patrid siibetanceB displays itself oocasionany in 
m diagneting and strong scent. 

8« The fint d^ree of heat| therefore, in anbetances 
wbich are warm to tbe homan tonch appears to be that of 
animalaf and this admits of a great varietjr of d^rees, for 
the lowest (as in inaects) ia scaicely peiceptibleY the highest 
scaroely eqnals that of the ann^s raya in warm climates and 
weather, and ia not ao acnte as to be insnJSerable to the 
hand« It ia said, howeyer, of ConatantinB, and some others 
of a yery dry constitntion and habit of body, that when 
attacked with yiolent ferers, they became so warm as to 
appear almost to bnm the hand applied to them. 

9. Animals become more warm by motion and exercise, 
wine and feasting, venery, bnming feyers, and griet 

10. In the parozysm of intermittent fevers the patients 
are at first seized with cold and shivering, bat soon after* 
ward become more heated than at first — in burning and 
pestilential ferers they are hot from the beginning. 

11. Let fnrther inquiry be made into the comparative 
heat of different animals, as fishes, qaadrupeds, serpents, 
birds, and also of the difierent species, as the lion, the kite, 
or man; for, according to the vnlgar opinion, fishes are the 
least warm intemally, and birds the most, particularly 
doves, hawks, and ostriohes. 

12. Let fnrther inqairy be made as to the oomparatire 
heat in different parts and limbs of the same animal; for 
milk, blood, seed, and eggs are moderately warm, and less 
hot than the ontward flesh of the animal when in motion or 
agitated. The degree of heat of the brain, stomach, heart, 
and the rest, has not yet been eqnally well investigated. 

18. AU animals are ezternally oold in winter and cold 
weatheri bnt are thoaght to be internally warmer. 
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14. The heat of the heavenly bodies, eTen in the wanaest 
climates and seasona, never reachee aaoh a pitch as to light 
or barn the driest wood or straw, or even tinder withoat 
the aid of baming^glassea. It can, however, raiae vapor 
from moist sabstanceB. 

16. Astronomen tell oa that eome stan are hotter than 
others. Man ia considered the warmeet af ter the Son, then 
Japiter, then Tenaa. The Moon and, above all, Satam, 
are considered to be cold. Among the flxed atan Sirias 
is thoaght the warmest, then Oor Leonia or B^gnlaa, then 
the lesser Dog-star. 

16. The san giyes oat more heat as it approaohes toward 
the perpendicalar or aenith, which may be sappoeed to be 
the case with the other planets, according to their d^^ 
of heat; for instance, tliat Japiter gives oat more heat when 
sitaated beneath Cancer or Leo than when he is beneath 
Capricom and Aqaarias. 

17. It is to be sapposed that the san and other planets 
give more heat in perigee, from their approximation to the 
earth, than when in apogee. Bat if in any ooantry the san 
shoald be both in its perigee and nearer to the perpendicalar 
at the same time, it mast neoessaiily give ont more heat than 
in a coantry where it is also in perigee, bat sitaated more 
obliqaely; so tliat the oomparative altitade of the planets 
ahoald be observed, and their approach to or dedination 
from the perpendicalar in difierent coantries. 

18. The san and oiher planets are thoaght also to give 
oat more heat in proportion as they are nearer to the larger 
fixed stars, as when the san is in Leo he is nearer Cor 
Leonis, Oaada Leonis, Spica T irginis, Sirins, and the lesser 
Dog-star, than when he is in Cancer, where, however, he 
approaches nearer to the perpendicalar. It is probable» 
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also, ihat the quarters of tlie Iieayens prodace a greater heat 
(thoagh not perceptiblj), in proportion as thej are adorned 
with a greater oumber of starsi particolarlj those of the 
first magnitade. 

19. On the wbolOi the heat of the heavenly bodies is 
aagmented in three waya: 1. The approach to the perpen- 
dicalar; 2. Proximity or their perigee; S. The conjonction 
or anion of atars. 

20. There is a very considerable difEerence between the 
degree of heat in animals, and even in the rays of the heav- 
enlj bodies (as they reach us), and the heat of the most gen- 
tle flame, and even of all ignited sabstances, nay, liqaids, 
or the air itself when anosaallj heated by fire. For the 
fiame of spirit of wine, thoagh difiosed and ancollected, is 
yet able to set straw, linen, or paper on fire, which animal 
heat, or that of the san, will never accomplish withoat a 
borning-glass. 

21. There are, however, many degrees of strength and 
weakness in fiame and ignited bodies: bat no diligent in- 
qairy has been made in thia respect, and we mast, therefore, 
pass it hastily over. Of all flames, that of spirits of wine 
appears to be the most gentle, ezcept perhaps the ignis 
fataos, or the flashes from the perspiration of animals. 
After this we shoald be inclined to place the flame of light 
and poroas vegetables, sacb as straw, reeds, and dried 
leaves; from which the flame of hair or feathers difiers bat 
little. Then, perhaps, comes tbe flame of wood, partica- 
larly^that which contains bat little rosin or pitch; that of 
small wood, however (sach as is asually tied ap in fagots), 
is milder than that of the tranks or roots of trees. Tbis can 
be easily tried in iron famaces, where a flre of fagots or 
branches of trees is of little service. Next f oUows the flame 
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of oil, tallow, waZ| and the like oily and fat aabatanoea, 
whick are not very riolent Bat a most powerfol heat ia 
foand in pitch and roain, and a still greater in salphor, cam- 
phor, naphtha, aaltpetre, and aalts (after they liaye dia- 
charged their crade matter), and in their compoanda; as in 
ganpowder, Oreek flre (valgarly called wild fire), and ita 
yarieties, which possess sach a atabborn heat as acaroelj to 
be extingaished by water. 

22. We consider that the flame which resnlta from some 
imptorfect metals is verj strong and active; bat on all theee 
pointB farther inqoiry ahoald be made. 

28. The flame of yiyid lightning appeara to exceed ali 
the above, so as sometimes to baye melted eyen wroaght 
iron into drops, which the other flames cannot accompUsh. 

24. In ignited bodies there are dijSerent d^rees of heat, 
concerning which, also, a diligent inqairy has not been 
made. We consider the faintest heat to be th&t of tinder, 
toachwood, and dry rope match, sach as is osed for dis- 
charging cannon. Nezt follows that of ignited charcoal or 
cinders, and eyen bricks, and the like; bat the most yio« 
lent is that of ignited metals, as iron, copper, and the like. 
Farther inqairy, howeyer, mast be xnade into this also. 

26. Some ignited bodies are foand to be mach warmer 
than some flames; for instance, red hot iron is mach warmer, 
and barns more than the flame of spirits of wine. 

26. Some bodies eyen not ignited, bat onlj heated bj 
the flre, as boiling water, and the air coafioed in reyerbera* 
tories, sarpass in heat manj flames and ignited sabstances. 

27. Motion increases heat,'* as is shown in the bellows 



** The oorrect mMSttfe of the aotiyi^ of flAino maj be obUined bj moltiplj* 
ing ite natunl loroe into the equere of ite Telodtj. On thie soooont the i 
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and the blowpipe; for the harder metale are not dissolved 
or melted by steady qoiet flre, withoat tbe aid of the blow- 
pipe» 

28. Let an experiment be made witb bnrning-glaaeeB; in 
which respect I have observed, that if a glass be placed at 
the distance of ten inches, f or instanoe, from the combnstible 
object, it does not kindle or born it so readilj, as if the glasa 
be placed at the distance of five inches (for instance), and be 
then gradxially and slowly withdrawn to the distance of ten 
inches. The cone and focns of the rajs, however, are the 
same, bat the mere motion increases tbe effect of the heat. 

29. Conflagrations, which take place with a high wind, 
are thoaght to make greater way against than with the wind, 
becaose when the wind slackens, the flame recoils more 
rapidlj than it advances when the wind is favorable. 

80. Flame does not barst oat or arise anless it have 
some hollow space to move and exert itself in, except in the 
exploding flame of ganpowder, and the like, where the com- 
pression and conflnement of the flame increase its f ary. 

81. The anvil becomes so hot bj the hammer, that if it 
were a thin plate it might probablj grow red, like ignited 
iron by repeated strokes. Let the experiment be tried. 

82. Bat in ignited bodies tbat are poroas, so as to leave 
room for the fire to move itself, if its motion be prevented 
by strong compression, the fire is immediately extingaished; 
thas it is with tinder, or the bnrning snaff of a candle or 
lamp, or even hot charcoal or cinders; for when they are 
sqaeezed by saaSers, or the foot, and the like, the eifect of 
tbe fire instantly ceases. 



ot Tivid lightning me&tioned in No. 2^ contains bo much vigor, its Telocity 
being greaier thea tbat erising Irom other. heet.'— JEtf. 
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38. The approaoh toward a hot body increMes heat in 
proportion to the approzimation; a aimilar effeot to that of 
light, for the nearer anj object is placed toward the light, 
the more visible it becomes. 

84. The** anion of different heats increaaes heat, unleas 
the substances be mixed; for a large and small fire in the 
same spot tend mntually to increase each other's heat| bnt 
lukewann water poured into boiling water cools it. 

85. The continued neighborhood of a warm body in- 
creases heat. For the heat| which perpetuallj passes and 
emanates from it, being mixed with that which preceded it, 
maltiplies the whole. A flre, for instance, does not warm 
a room in half an hoor as much as the same flre wonld in 
an hoar. This does not apply to light, for a lamp or candle 
placed in a spot giyes no more light by remaining there, 
than it did at flrst 

86. The irritation of surrounding cold increases heat, as 
maj be seen io flres daring a sharp frost We think that 
this is owing not mereij to the confinement and compression 
of the heat (wbich forms a sort of anion), but also bj the 
ezasperation of it, as when the air or a stick are violently 
compressed or bent| they recoil, not only to the point they 
flrst occapied, bat still f urther back. Let an aocurate ez- 
periment, therefore, be made with a stick, or something of 
the kind, pat into the flame, in order to see whether it be 
not sooner barned at the sides than in the middle of it*' 



^ The flm rapplj frMh haat, tiie water has 011I7 a oeiiain quantity of haai, 
which being diffuied o?er a freeh suppijr of cooler water, must be oa che whole 
lowered. 

^ If condenBaUo& were the cause of the greater heat, Baoon ooDdudea the 
centre of tiie flame would be the hotter part, and Hce V0r$d. The faot ia, 
neitlier of the caniee aaeigned hj Bacon ie the tme one; lor the flre buins 



Digitized by 



Google 



144 mvUM OSOANUM 

87. There axe many degrees in the sufloeptibility of heat. 
And, first, it most be obsenred how much a low gentle heat 
changee and partially wanns eren the bodies least sascep- 
tible of it. For even the heat of the hand imparta a little 
warmth to a ball of lead or other metal held a sbort time in 
it; 80 eaailj ia heat transmitted and excited, without any 
apparent change in the body. 

88. Of all bodiee that we are acquainted with, air admito 
and loaea heat the moat readily, wbich is admirablj seen in 
weather-glassea, whose oonatruction ia as follows: Take a 
glass with a hoUow belly, and a thin and long neck; turh 
it upeide down, and place it witb its mouth downward into 
another glasB Yessel containing water; the end of tbe tube 
touching the bottom of the vessel, and the tube itself lean- 
ing a little on the edge, so as to be flxed upright. In order 
to do this more readilj, let a little wax be applied to the 
edge, not, however, so as to block up tbe orifice, lest, by 
preventing the air from escaping, tbe motion, which we 
shall presentlj speak of, and which is verj gentle and deli- 
cate, should be impeded. 

Before the flrst glass be inserted in the other, its upper 
part (the bellj) should be warmed at the fire. Then upon 
placing i* as we bave described, the air (wbich was dilated 
bj the heat), after a sufficient time has been allowed for it 
to lose tbe additional temperature, will restore and contract 
itself to the same dimensions as that of the external or com- 
mon atmospbere at tbe moment of immersion, and the water 
will be attracted upward in tbe tube to a proportionate ex- 
tent. A long narrow slip of paper sbould be attached to 



nore qnicklj onlf beeaoM the draught of air is more r»pid, tbe cold denae 
air imning rapidlj <nio the heatod room and toward the chimnej.^^. 
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the tube, dirided into as many degrees as you pleaae. You 
will then perceive, as the weather grows warmer or colderi 
that the air contracts itself into a narrower space in cold 
weather and dilatea in the warniy which will be exhibited 
by the rising of the water as the air contracts itself, and its 
depression as the air dilajbes. The sensibility of the air with 
regard to heat or cold is so delicate and exqoisite, that it far 
exceeds the hnman touch, so that a ray of sunshine, the heat 
of the breath, and much more, that of the hand placed on 
the top of the tnbe, immediately caoses an evident depres- 
sion of the water. We tbink, however, that the spirit of 
animals possesses a much more delicate susceptibility of 
heat and cold, only that it is impeded and blunted by the 
grossness of their bodies. 

89. After air, we consider those bodies to be most sen* 
sible of heat, which have been recently changed and con- 
tracted by cold, as snow and ice; for they begin to be dis- 
solved and melt with the flrst mild weather. Next, perhaps, 
follows qaicksilver; then greasy substances, as oil, bntter, 
and the like; then wood; then water; lastly, stones and 
metals, which do not easily grow hot, particularly toward 
their centre.** When heated, however, they retain their 
temperatnre for a very long time; so that a brick or stone, 
or hot iron, plunged in a basin of cold water, and kept there 



M BaooQ vppmn to haTe oonfoanded combustibai^ nxA fuiibUi^ wttii nis- \ 
eoptibiUty U hoot; lor thoagh the metala wiU oertainlj oeither diseotTe «e aooa 
M ioe or battar, nor be ooDsomed aa aoon aa wood, that onlj abowa that difler* 
ent degreao ot heat are required to prodnoe aimilar effeota on difierent bodiea; 
bnt melala mnoh more readii j aoquire and tranamit the aame degree ot heafe 
tiian anj of the abore aubatanoea. The n^d transmiaaion randera them gen- 
erallj oold to the toneh. The oonTenience of flzing wooden handlea to Teaaela 
oontaliiing hot water lUQStratea theae obaenrationa. 
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for a qaarter oi an hoar or thereaboati retains sach a heat 
as not to admit of being toaohed. 

40. The lees maasive the body is, the more readily it 
growB warm at the approach of a heated body, which ahows 
that heat with ns is somewhat averee to a tangible mafls.** 

41. Heat with regard to the haman senses and toaoh ia 
yariooa and relative, 8o that lakewarm water appeara hot if 
the hand be cold, and oold if the hand be hot. 

XIT. Anj one may readily see how poor we are in hia- 
torjy since in the above tablea, besidee occasionally insert- 
ing traditions and report instead of approved historj and 
aathentic instances (alwajSy however, adding some note if 
their credit or aathoritj be doabtf al), we are often forced to 
sabjoin, ''Let the experiment be tried — Let farther inqairy 
be made.'' 

XY. We are wont to term the office and aae of theae 
three tablee the presenting a review of instaDces to the 
anderstanding; and when thia has been done, indaction 
itself is to be broaght into action. For on an indiyidaal 
review of all the instances a natare is to be foand, sacb as 
alwajs to be present and absent with the give n na tnre, to 
increase and decrease with it, and, as we have said, to form 
a more common limit of tbe natare. If the mind attempt 
this affirmatiyeij from the first (which it alwajs will when 
left to itself), there will spring up phantoms, mere theories 
and ill-deflned notions, with azioms requiring dailj correc- 
tion. These will, doabtless, be better or worse, according 
to the power and strength of the anderstanding which 
creates them. Bat it is only for God (the bestower and 

* Another singular error, the truth being, that solid bodiee are the beet 
oooduetora ; but of course where heat ie dilfnsed over a large mass, it Is leai 
in eadi part» than if that part aloue abeorbed the whole quantum ci heat.— JKi 
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creator of f orms), and perbapB for angels and intelligenee fli 
at onoe to recognJge forma affirmatively at the flrst glance o f 
contemplation; man, at lest, is unable to do ao, and ia only 
allowed to proceed first by n^tirea, and tken to conolade 
with affirmatiTea, af ter every apeciea of excloaion. 

XYI. We mast, therefore, effect a complete aolation a nd 

aeparation of natare; not by fire, bat by the mind, that 

divine flre> The flrat work of legitimate indaction, in the 

B^ diacovery of forma, ia rejection, or the ezclaaive inatancea 

• of indiyidaal natares, which are not foand in aome one in- 

stance where the given natare ia preaent, or are foand. in 

i^ any one inatanoe where it is absent, or are foand to increaae 

^ in any one instance where the given natare decreaaes, or the 

rererae. Af ter an ezolasion correctly effected, an affirma- 

C tive form will remain aa the reaidaam, aolid, trae, and well 

C deflned, while all volatile opiniona go ofi in amoke. This 

ia readily aaid; bat we maat arrive at it by a circaitoaa 

roate. We ahall perhapa, howerer, omit nothing that can 

facilitate oar progreaa. 

Xyn. The flrat and almoet perpetnal precaation and 
warning which we consider neceaaary ia this; that none 
ahoald sappose from the great part assigned by as to 
forms, that we mean sach forms as the meditationa and 
thonghta of men have hitherto been accastomed to. In 
the flrat place, we do not at present mean the concrete 
forms, which (aa we have observed) are in the common 
coarse of things compoanded of simple natarea, as those of 
a lion, an eagle, a rose, gold, or the like. T he moment for 
diseassing these will arrive when we come to treat of the 
latent prooess and latent conf ormation, and the discbvery of 
them aa they eziat in what are called sabstances, or ooncrete 
natarea. 

^CIBHC»— Vol. dS —7 
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Nor again, would we be thoaght to mean (eyeii when 
treating of simple natores) any abstract forms or ideas, 
either updefined or badly deflned in matter. Por when we 
apeak of forms, we mean nothing else than those iaws and 
r ^olations of simple actibn which arrange and constitute 
any simple nature, such as heat, light, weight, in every 
gpecies of matter. and in a susceptible sabject The form 
of heat or form of light, therefore, means no more than the 
law of heat or the law of light. Nor do we ever abstract or 
withdraw ourselves from things, and the operative branch 
of philosophjr. When, therefore, we say (for instance) in 
onr investigation of the form of heat, Reject rarity, or, Bar- 
ity is not of the form of heat, it is the same as if we were to 
say, Man can saperinduce heat on a dense body, or the re- 
Yverse, Man can abstract or ward off heat from a rare body. 

But if our forms appear to any one to be somewhat ab- 
stracted, from their mingling and uniting heterogeneous 
objects (the heat, for instance, of the heavenly bodies ap- 
pears to be very difEerent from that of fire; the fixed red of 
the rose and the like, from that which is apparent in the 
rainbow, or the radiation of opal or the diamond;" death 
by drowning, from that by burning, the sword, apoplexy, 
or consumption ; and jet they all agree in the common na- 
tures of heat, redness, and death), let him be assured that 
his understanding is inthralled by habit, by geaeral appear- 
ances and hypotheses. For it is most certain that, however 
heterogeneous and distinct, they agree in the form or law 
which reguliKtes heat, redness, or death; and that human 
power cannot be emancipated and freed f rom the common 



» Thii gmnX law or form has been well iUustrated bj Newloii'i diecorery 
el tbe deoompoeitioa ci oolon. 
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ooarse of natore, and expanded and exalted ta aew eflioieiits 
and oew modea of operatiozif ezcept by the rerelation and 
inTention of forzns of this natare. Bat after thia " anion of 
natare, which is the principal point, we will afterward, in 
itB proper place, treat of the diTisiona and ramificaticms of 
nataref whether ordinary or intemal and more real. 

XYIIl. We maat now ofier an example of the ezclaaion 
or rejection of natares foand by the tablea of reyiew, not to 
be of the form of heat; flrst premising that not onlj eaoh 
table is sofficient for ihe rejection of any natare, bnt even 
each single instance contained in them. For it is clear from 
what has been said that every contradictory inatanee de« 
stroys a hypothesis as to the form. Still, however, for 
the sake of clearnees, and in order to show more plainly the 
nse of the tables, we redouble or repeat the exclasive. 

An EoDampU of ihe Exelusive TabUj or of the Bejeetion 
of Naturee from the Form pf Heat* 

1. On accoant of the san*8 rays, reject elementary (or 
terrestrial) natore. 

2. On accoant of common fire, and pariicolarly sabter- 
ranean fires (which are the most remote and seclnded from 
the rajs of the heayenlj bodies), reject celestial natare. 

8. On acconnt of the heat acqaired by everj description 
of substances (as minerals, vegetables, the external parts of 
animals, water, oil, air, etc.) by mere approximation to the 
fire or any warm body, reject ail variety and delicatetexture 
of bodies. 



* /.€., tbe oommon Unk or fonn whieh oonnocts the Twrioue klnds of nalnres» 
luch M the cUIBerent hot or red natoM enmnerated aboye. See A|AioriHn ifi. 
part a. 
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4. On aoooant of iron and ignited metals, whieh warm 
other bodies, and jet neither lose their weight nor sab- 
Btanoey rejeot the imparting or mizing of the sabstanoe of 
the heating body. 

5. On aoooant of boiling water and' air, and also those 
metals and other solid bodies which are heated, bat not to 
ignition, or red heat, rejeot flame or light. 

6. Od acooant of the rays of the moon and otber heay* 
enlj bodies (exoept the san), again rejeot flame or light. 

7. On aoooant of the oomparison between red-hot iron 
and the flame of spirits of wine (for the iron is more hot and 
less bright, while the flame of spirits of wine is more bright 
and less hot), again rejeot flame and light. 

8. On aoooant of gold and other ignited metals, whioh 
are of the greatest specifio densitj, rejeot raritj. 

9. On aoooant of air, which is generallj foand to be oold 
and jet continaes rare, reject raritj. 

10. On aco*oant of ignited iron," which does not swell in 
balk, bat retains the same apparent dimension, reject the 
absolate expansive motion of the whole. 

11. On acooant of the expansion of the air in thermome- 
ters and the like, which is absolatelj mored and expanded 
to the eje, and jet acqaires no manifest increase of heat, 
again rejeot absolate or expansive motion of the whole. 

12. On aocoant of the readj applioation of heat to all 
sabstanoes withoat anj deatraotion or remarkable altera- 
tion of them, reject destractive natare or the violent oom- 
manioation of anj new natare. 

18. On aoooant of the agreement and oonformitj of the 
effects prodaced bj cold and heat, rejeot both expansive and 
oontraoting motion as regards the whole. 

* This is erroiMoaa — ail metala expend ooneidenblj wheQ heeted. 
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14. On acooant of the lieat ezcitad by friction, rejeot 
principai natare, by which we mean that which eziats poai* 
tively, and is not caused by a preceding natore. 

There are other natures to be rejected; bnt we are merely 
ofiering ezamples, and not perfect tablet. 

None of the above naturee are of the form of heat; and 
man is f reed from them all in hia operation upon heat. 

XIX. In the ezcluaiye table are laid the foandationa <tf 
trae induction, which ia not, howeyer, completed until the 
affirmative be attained. Nor ia the excluaiye table perfecti 
nor can it be so at firat. For it is clearly a rejection of sim- 
ple naturee; bat if we haye not as yet good and just notions 
of simple naturee, how can the ezcluaiye table be made cor- 
rect ? Some of the above, as the notion of elementary and 
celestial nature, and rarity, are yague and ili defined. We, 
therefore, who are neither ignorant nor f orgetf ul of the great 
work which we attempt, in rendering the human undentand- 
ing adequate to tbings and nature, by no meana rest satisfied 
with what we have hitherto enforced, but push the matter 
f urther, and oontrive and prepare more powerful aid for the 
use of the understanding, which we wili nezt subjoin. And, 
indeed, in the interpretation of natare the mind is to be so 
prepared and formed, as to rest itself on proper degrees of 
certainty, and yet to remember (especially at first) that what 
is present depends much upon what remains behind. 

XX. Since, howeyer, truth emerges more readily from 
error than oonljusion, we consider it usef ul to leaye the un- 
derstanding at liberty to ezert itself and attempt the inter- 
pretation of nature in the affirmatiye, after haying con- 
struoted and weighed the three tables of preparation, such 
as we haye laid them down, both from the instanoes there 
ooUeoted, and others ocourring elsewhere. Which attempt 
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we are wont to call the liberty of the undentanding, or the 
commencement of interpretation, or the flrst rintage. 

The First Vintage of the Form o/ Heat 

It mnBt be obaerved that the f orm of anything is inherent 
(as appears clearly from our premises) in each individaal in- 
stance in which the thing itself is inherent, or it would not 
be a form. No cuntradictory instance, therefore, can be al- 
leged. The form, howerer, is found to be much more con- 
spicuous and evident in some instances than in otbers; in 
those (for example) where its nature is less restrained and 
embarrassed, and reduced to rule by other natures. Such 
instances we are wont to term coruscations, or conspicuoas 
instances. We must proceed, then, to the flrst vintage of 
the form of heat. 

From the instances taken coUectively, as well as singly, 
the nature whose limit is heat appears to be motion. This 
is chiefly exhibited in flame, which is in constant motion, 
and in warm or boiling liquids, wbich are likewise in con- 
stant motion. It is also shown in the excitement or increase 
of heat by motion, as by bellows and draughts: for which 
see Inst. 29, Tab. 8, and by other species of motion, as in 
Inst. 28 and 81, Tab. 8. It is also shown by the extinction 
of flre and heat apon any strong pressure, which restrains 
and puts a stop to motion; for which see Inst. 80 and 82, 
Tab. 8. It is farther shown by this circamstance, namely, 
that every substance is destroyed, or at least materially 
changed, by strong and powerfal flre and heat: whence it is 
clear that tumalt and confusion are occasioned by heat, to- 
gether with a violent motion in the internal parts of bodies; 
and this gradually tends to their dissolution. 

What we have said with regard to motion must be thas 
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undeistoody when taken as the genus of he&t: it mttst not 
be thought that heat generates motiony or motion heat 
(though in some reapeots this be true), but that the verj 
easence of heat, or the snbstantial self ^ of heat, is motion 
and nothing elBe, limited, however, by certain difierences 
which we will presentlj add, af ter giving some cautionB for 
avoiding ambiguitj. 

Sensible heat is relative, and regarda man, not uniyerae; 
and is rightlj held to be merelj the efEect of heat on animal 
spirit. It is even variable in itself, aince tbe aame bodj (in 
diSerent states of Bcnsation) ezcites the feeling of heat and 
of cold; this is shown bj Inat. 41, Tab. 8. 

Nor should we confound the communieation of heat or 
its transitiye nature, bj which a bodj growa warm at the 
approach of a heated bodj, with the form of heat; for heat 
is one thing and heating another. Heat can be ezcited bj 
friction without anj preTioua heating bodj, and, therefore, 
heating ia ezcluded from.the form of heat. Even when heat 
is ezcited bj the approach of a hot bodj, thia depends not 
on the form of heat, but on another more profound and com- 
mon nature; namelj, that of assimilation and multiplication, 
about which a aeparate inquirj muat be made. 

Tbe notion of fire is vulgar, and of uo aa^iatance; it ia 
merelj compounded of the conjunction of heat and light in 
anj bodj, as in ordinarj flame and red-hot substancee. 

Lajing aside all ambigui^, ther^ore, we muat lastlj con* 
sider the true differences whioh limit motion and render it 
the f orm of heat 

I. The flrst difference is, that heat is an ezpansive 
motion, bj whioh the bodj strives to dilate itself , and to 

M ••()iiidipn]m,"ther^^^«t>«'of AriBtotift. 
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oooapj a greater spaoe than before. Tbia difference is 
principally seen in flame, where the smoke or thick yapor 
is olearly dilated and barsts into flame. 

It is also ahown in all boiling liqoids, which awell, rise, 
and boil np to the aight, and the process of expansion is 
nrged forward till they are converted into a moch more 
extended and dilated body than the liqaid itself, sach as 
steam, smokOt or air. 

It is also shown in wood and combostibles where eznda- 
tion sometimes takes place, and evaporation always. 

It is also shown in the melting of metals, which, being 
very compact, do not easily swell and dilate, bat jet their 
spirit, when dilated and desiroos of f arther ezpansion, forces 
and nrges its thicker parts into dissolation, and if the heat 
be pnshed still f nrther, rednces a considerable part of them 
into a Yolatile state. 

It is also shown in iron or stones, which thongh not 
melted or dissolved, are however spftened. The same cir- 
cnmstance takes place in sticks of wood, which become flezi- 
ble when a little heated in warm ashes. 

It is most readilj observed in air, which instantly and 
manifestly ezpands with a small degree of heat, as in Inst. 
88, Tab. 8. 

It is also shown in the contrar j natnre of cold ; f or cold 
contraots and narrows eyery sabstance;** so that in intense 
frosts nails fall oat of the wall and brass cracks, and heated 
glass ezposed snddenlj to the cold cracks and brealcs. So 



* To ihow tho error of the tezt» wo Doed onl/ mention kho cmo of water, 
whioh, when cooflned in oorked Taeea, and ezpoaed to tfae action of a ireeaing 
atmoephere, is snre to swell oni and break thoee 7688018 wliich are not 8uffi- 
dendy large to contain its ezpended Yolume. Megalotti narrates a hondred 
other inetanoee of a 8imilar character. — Ed, 
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the air, bj a slight degree of cold, oontraots iteelf, as in 
Inst. 88, Tab. 8. More will be aaid of thia in the inquiry 
into cold. 

Nor is it to be wondered at if oold and heat exhibit many 
common efEects (for which see Inst 82, Tab. 2), aince two 
differences, of which we shall preaently speak, belong to 
each natore: aithoogh in the preaent difference the effects 
be diametricallj opposed to each other* For heat ocoasions 
an expansive and dilating motion, bnt oold a contracting and 
condensing motion. 

IL Tbe second difierence is a modiflcation of ihe preced- 
ing, namely, that heat is an expansiye motion, tending 
toward the ezterior,^at at the same tio&e bearing the bodj 
upward. For there is no doabt that there be many com- 
pound motions, as an arrow or dart, for instance, has both 
a rotatory and progressive motion. In the same way the 
motion of heat is both expansive and tending upward. 

This difference is shown by putting the tongs or poker 
into the fire. If placed perpendicolarlj with the band 
above, tbey sooh bnrn it, but much less speedily if the 
hand hold them sloping or from below. 

It is alsoconspicaousin distillations per cleaceMtfm, which 
men are wont to employ with delicate flowers, whose scent 
easily eyaporates* Their industry has devised pladng the 
fire above instead of below, that it may scorch less; for not 
onlj flame but all heat has an upward tendency. 

Let an experiment be made on ihe tsontrary nature of 
oold, whether its oontraction be downward, as the expansion 
of heat is upward. Take, therefore, two ixon rods or two 
glass tubes, alike in oiher respeots, and warm them a little, 
and place a sponge, dipped in cold water, or some snow, be- 
low the one and above the other. We are of opinion that 



Digitized by 



Google 



156 NOVUM OEQANUM 

%he extremitiet will grow cold in that rod first where it is 
plaoed beaeath, as the contrary takes place with regaid to 
heat. 

m. The third difierence is this; that heat is not a uni- 
form expanaire motion of the whole, but of the small par- 
ticles of the bodj; and this motion being at the same time 
reatrained, repulsed, and reflected, becomee a]temating, per- 
petnally hnrrying, striving, stroggling, and irritated by the 
reperooeaion, which is the soarce of the violence of flame 
and heat. 

Bnt thiB difEerence ia chiefly shown in flame and boiling 
liqaida, which always harry, swell, and aabside again in de- 
tached parts. 

It ia also shown in bodies of aach hard textare as not 
to swell or dilate in balk, sach aa red-hot iron, in which 
the heat is moat violent. 

It is alao shown by the flree barnipg moat briskly in the 
coldest weather. 

It is alfio shown by this, tbat when the air is dilated in 
the thermometer aniformly and eqaably, withoat any im- 
pediment or repalaion, the heat is not perceptible. In con- 
flned draaghts alao, althoagh they break oat rery yiolently, 
no remarkable heat ia perceived, becaase the motion affects 
the whole, withoat any altemating motion in the particlea; 
f or which reason try whether flame do not bam more at the 
aides than in its centre. 

It is alfio shown in this, that all boming proceeds by 
the minate pores of bodies — anderminiQg, penetrating, 
piercing, and pricking them -as if with an infinite namber 
of needle-points. Hence aU strong acids (if adapted to the 
body on which they act) exhibit the effects of fire, from 
their corroding and pangent natare. 
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The differenoe of which we now speak b ooinino& algo 
to the natore of coldi in which the contracting motion ia 
restrained by the resiatance of expansion, as in heat the ex- 
pansive motion is reetrained by the resiBtance of contraction. 

Whether, therefore, the partides of matter penetrate 
inward or outward, the reasoning is the aame, though the 
power be rery different, because we hare nothing on earth 
which is intenselj cold. 

lY. The fourth difEerence is a modification of the pre- 
ceding, namely, that this stimulating or penetrating motion 
should be rapid and never sluggish, and should take place 
not in the Tery minutest particles, but rather in those of 
some tolerable dimensions. 

It ia shown b j comparing the effects of flre witb those 
of time. Time dries, consumes, undermines, and reduces to 
ashes as well as flre, and perhaps to a much flner degree; 
but as its motion is very slow, and attacks very minute 
particles, no heat is perceived. 

It is also showD in a comparison of the dissolution of 
iron and gold; for gold is dissolved without the excitement 
of any heat, but iron with a yehement excitement of it, 
although most in the same time, because in tbe former tbe 
pcDetration of the separating acid is mild, and gently in- 
sinuatea itself, and the particles of gold yield easilj, but 
the penetratioD of iron is violent, and attended with some 
struggle, and its particles are more obstinate. 

It is partially shown, also, in some gangrenes and morti- 
fications ol flesh, which do not excite great heat or pain, 
from the gentle nature of the putrefaction. 

Let this suffice for a flrst vintage, or the commencement 
of the interpretation of the form of heat by the liberty of 
the understanding. 
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Jnfom HUm Jlm Tintage the f orm or tmo deftnition of heat 
(oonflideifed lelstiTely to the oniyerBe and not to the aenee) 
le briefly thne — ^Heat is an expansiTe motion reetrained, and 
striTing to ezert itself in the smaller partieles.*' The ex- 
paneion ia modified by its tendency to riaei thongh ezpand- 
ing toward the ezterior; and the effort is modified hj its not 
being slnggiah, bnt actiTe and somewhat Tiolent. 

With regard to the operatiTe definition, the matter is the 
aame. If jon are able to ezcite a dilating or expanaiTe 
motion in anj natural body, and ao to represa that motion 
and force it on itaelf as not to allow the expansion to pro- 
ceed eqaallj, but onlj to be partiallj exerted and partially 
repressed, you will bejond all doubt prodace heat, withont 
aoy conaideratioD as to whether the bodj be of earth (or 
elementary, as thej term it), or imbaed w^th celestial in- 
fiaence, laminous or opaque, rare or dense, locallj expanded 



* Bftooa'8 inquisition into the naiore of heat, as ao example of the mode oC 
interpreting natnre, cannot be looked upon otherwise than as a complete failare. 
Thoogh the ezaet nature of thia phenomenon ie still an obscure and contio- 
yerted matter, the science of thermotica now consiets of manj important trutha» 
and to none of theiie trutha is there ao much as an approximation in Bac(m't 
procees. The ttepe hj which thia science reallj adyanced were the disoofer^ 
of a measure of a heac or temperature, the establishment of the iawi of oon- 
duction and radiation, of the laws of specific heat, latent heat, and the like. 
8uch advancee hare led to Ampdre's hjpothesis, that heat consists in the Tibra- 
tions of an imponderable fluid; and to Laplace^s theorj, that temperature oon- 
sists in the intemal radiation of a similar medium. These hypotheses cannot 
jet be said to be even probable, but at least they are so modified as to include 
some of the preceding laws which are flrmly established, whereas Bacon^s 
**form,'* or true deflnition of heat, as stated in the text, indudes no laws of 
phenomena, expiains no process, and is indeed itself an ezample of iUicit gen- 
eralization. 

In all the detaiis of his exampie of heat he is unfortunate. He indndes in 
his oollection of insianoes, ihe hot ti^tes of aromatic ptants, the caustic effecti 
of acids, and many other facts which cannot be ascribed to heat without a stn- 
dious laxity in the use of the word.— ^d. 
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or oontained within the bounds of i(s Ant dimensionsi Terg* 
ing to diflsolution or renudning fixed, anixnal, Tegetable, or 
mineral, water, or oil, or air, or any other subatanoe what- 
erer susceptible ol suoh motion. Senaible heat is the same^ 
but considered relattvely to the flenses. Let ua now prooeed 
to forther belps. 

XXL After our tables of fint review, our rejeotion or 
ezclasiTe table, and the first vintage derived from them, we 
must advance to tbe remaining helps of the underatanding 
with regard to the interpretation of nature, and a true and 
perfect induotion, in offering which we will take the ezam* 
plea of cold and heat where tablee are necessarj, but where 
fewer instancee are required we will go through a rartety 
of others, so as neither to oonfound inyestigation nor to 
narrow our doctrine. 

In the first place, theref ore, we will treat of prerogative 
instances;*' 2. Of the supportsof induction; 8. Of thecor- 



** B/ thlB tenn Baoon andmtendt gmml phwomena, talnn in ordsr tnm 
tb» gTMt naM ol indiierimuwtiTe ineti, whioh, u thoj lio in n*Uif«» mo vf^ 
to gonormte oonfution bj their number, indistinctnoss and oompUoation. Such 
elaaaoB ot phenomena, aa behig peeuliarlj snggettiTe of canBation, he quaintlj 
oiaBaea nnder the titie of prerogatiTe inquiriea, either aeduced hy the fandfol 
aoak)g7, which such inatancea bore to the ffrerogoHva centuria in the Roman 
Oomitia» or Inatlj oonaidering them aa Henchel auppoeei feo hold a kind of 
pfefogalire dignity from being peeuiiarlj auggeatiTe of cauaation. 

Two hSgh anOioritiei in phyaioal aeieikoe (v. HerMhel, Kat PhiL. art 19%; 
WheweU'i PhiloM^hj of the Induetfre ScieDeei, toI. ii. p. 248) profiounoe 
these inatanoea of Uttle aerTiee in the taak of induction, being for the moet part 
elaaaed not aooording feo the ideaa whieh Ih^ involTe, or lo anj obrioni eir« 
c nmitMie e in the faeti of which they oooiiit, but iceording to the eztant and 
manner o< ^ir Influenoe upon the inquirj in whieh thej are empl^^jed. ThiM 
we haTO eolitarj inatincei, migradng initancea, oetenaiTe initaneea, dandeatini 
initanoii, io termed aeeording to the degree in whioh th^ «zhibit, or aeem to 
exhibit, ^e propertj, whoee nature we wonld examine. We haye guide-post 
inataneee, erudal Initancei, initancea of the paned road, of tiie doorway, o( the 
Jan^ aooording to the guidanoe th^ aupplj to our adyanee. WheweU : 
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reotion of indoction; 4. Of yarying the InreBtigation ac- 
cording to the natore of tbe snbject; 6. Of the prerogatiye 
natnres with respect to inyestigation) or of what shonld be 
the first or laat objects of onr research; 6. Of the limits of 
inyestigation, or a sjnopsis of all natnres that exist in the 
nniyerse; 7. Of the appltcation to practical pnrposes, or of 
what relates to man; 8. Of the preparations for inyestiga- 
tion; 9. And lastly, of the ascending and descending soale 
^ of axioms." 

XXII. Among the prerogatiye instances we will flrst 
mention solitary instances. Solitary instances are those 
which exhibit the reqaired natare in sabjects that haye 
nothing in common with anj other snbject than the natnre 
in qaestion, or which do not exbibit the reqaired natare in 
snbjects resembling others in eyery respect except that 
of the natnre in qnestion; for these instances manifestij 
remoye prolixitj, and accelerate and confirm exclosion, so 
that a few of them are of as mach ayail as manj. 

For instance, let the inqairy be the natare of color. 
Prisms, crjstalline gems, which yield colors not onlj inter- 
nallj bat on the wall, dews, etc., are solitarj instances; for 



tha( soch a daaaificatioa ia much of the flame nature aa if» haying to teach the 
art of building, we were to describe tooU with reference to the amount ahd place 
of the work whioh they must do, inatead of pointiog out their conatruction and 
use ; as if we were to inform the pupil that we must hare tools for lif ting a 
etone up, toola for moTing it sidewise, toois for laying it equare, and toola for 
cementing it firmlr. The means are thus lost io the end, and we reap the fniits 
of unmethodical arraogement in the oonfusion of crofls diyision. In addition, 
all the inetanoee are leavened with the error of oonfouading the laws with the 
causes of phenomena, and we are urged to adopt the fundumental error of 
leeking thereia the univeraal agents, or general cauBes of phenomena, wtthout 
aaoending the gradoal steps of intermediate laws.— ^. 

** Of theee nine general heada no more than the first ia proeecuted by the 
author. 
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thej liftTe nothing in oommoii with the fizad oolon in 
ftowers and colored gems, metals, woods, ete.^ except the 
color itselL Hence we eaaily dedoce tliat color is nothing 
bat a modiflcation of the image of the incident and absorbed 
light, occasioned in the former case by the difierent degrees 
of incidence, in the latter by the Tarions textores and forms 
of bodies.** These are solitary instances as regards simili- 
tnde. 

Again, in the same inqairy the distinct veins of white 
and black in marble, and the variegated eolors of flowers of 
the same species, are solitary instances; for the blacii: and 
white of marble, and the spota of white and parple in tke 
flowers of the stock, agree in every respect bat that of color. 
Thence we easiiy dednce tbat color has not mncb to do with 
the intrinsic natares of any bodj, bnt depends only on the 
coarser aad as it were mecbanical arrangement of the parta. 
These are solitary instanoes as regards difierence. We call 
them both solitary or wild, to borrow a word from the 
astronomers. 

XXTTT. In the second rank of prerogative instances we 
will consider migrating instanoes. In these the reqaired 
nature passes toward generation, having no previoos ezist- 
ence, or toward corraption, harii^ first ezisted. In eaoh 
of these divisions, therefore, the instances are always two* 
fold, or rather it is one instanoe, first in motion or on its 
passage, and then brooght to the oppoeite conclnsion. 
These instances not only hasten and confirm ezclasion, bnt 
also redace affirmation, or tbe form itself , to a narrow com- 
pass; for the form mnst be something conferred by this 



» Thla ▼«ry nflwij aj^roMdies to 8ir L Hewton*t disooTMj of tbo 
poiMQa olUgbt I7 tbo prten. 
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migration, or, on the oontrarj, removed and destroyed by 
it; and although all exclusion advances affirmation, yet this 
takes place more directlj in the Bame than in difEerent snb* 
jects; bnt if the form (as it is qaite dear from what has 
been advanced) ezhibit itself in one sabject, it leads to all. 
The more aimple the migration ia, the more valuable is the 
instance. These migrating instances are, moreover, yerj 
asefnl in practice, for since they manifest the f orm, coupled 
with that which caoses/or destroys it, they point oat the 
right practice in some sabjeots, and thence there is an easy 
transition to those with which they are most allied. There 
is, however, a degree of danger which demands caation, 
namely, lest they shoald refer the form too mach to its 
efficient caase, and imbae, or at least tinge, the anderstand- 
ing with a f alse notion of the form f rom the appearance of 
sach caase, which is never more than a vehicie or convey- 
ance of the form. This may easilj be remedied by a proper 
application of exclasion^ 

Let as then give an ezample of a migrating instance. 
Let whiteness be the required natare. An instance which 
passes toward generation is glass in its entire and in its 
powdered state, or water in its nataral state, and when 
agitated to froth; for glass when entire, and water in its 
nataral state, are transparent and not white, bat powdered 
giass and the froth of water are white and not transparent. 
We mast inqaire, therefore, wbat bas happened to the glass 
or water in the coarse of this migration ; for it is manifest 
that the form of whiteness is conveyed and introduced by 
the braising of the glass and the agitation of the water; 
bnt nothing is foand to l\ave been introdaced but a dimin* 
ishing of the parts of the glass and water and the insertion 
of air. Yet this is no slight progress toward discovering 
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tbe form of whiteness, namely, that two bodiee, in them* 
selves more or less transparent (as air and water, or air and 
glass), wben brooght into oontact in minute portions, ex- < 
hibit whiteness from the uneqoal refraetion of the raya 
of light. 

Bnt here we mnst also give an example of the danger 
and caution of which we spoke; for inatanoe, it will readily 
occor to an nnderstanding perverted bj efficients, that air is 
always necessarj for prodncing the form of whiteness, or 
that whiteness is only generated by transparent bodies, which 
snppositions are both false, and proved k> be so by many 
exclusions; nay, it will rather appear (withont anj particn- 
lar regard to air or the like), that all bodies which are even 
in snch of their parts as affect the sight exhibit transparency, 
those which are uneyen andof simple textnre whiteness, those 
which are nneven and of componnd but regular texture all 
the other colors except black, but thoee which are nneven 
and of a compound irregular and conf used texture exhibit 
blackness. An example has been given, therefore, of an in* 
stance migrating toward generation in the required nature of 
whiieness. An instance migrating toward corruption in the 
same nature is that of dissolving froth or snow, for they lose 
their whiteness and assume the transparency of water in its 
pure state without air, 

Nor should we by any means omit to state, tbat under 
migrating instances we must comprehend not only those 
which pass toward generation and destruction, but also those 
which pass toward increase or decrease, for they, too, assisk 
in the discoyery of the form, as is clear from our deflnition 
of a f orm and the Table of Begrees* Hence paper, which is 
white when dry, is less white when moistened (from the ex- 
dusion of air and admission of water), and tends more to 
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traosparency. The reason is the same as in the aboye in- 
etances.** 

XXIY. In the third rank of prerogative instances we 
will claas oonspicaons instances, of which we spoke in oor 
ftrst yintage of the form of heat, and whicb we are also wont 
to call coroscationa, or free and predominant instances. 
Thej are such as show the reqnired natnre in its bare sab- 
stantial shape, and at its height or greatest degree of power, 
emancipated and free from all iinpediments, or at least over- 
coming, sappressing, and restraining them bj the strength 
of its qoalities; for since every body is sasceptible of many 
nnited forms of natnres in the concrete, the conseqaence is 
that thej mntaally deaden, depress, break, and confine each 
other, and the individaal forms are obscared. Bat there are 
some sabjects in which the reqaired natare exists in its fall 
yigor rather than in others, either from the absence of anj 
impediment, or the predominance of its qaality. Sach in- 
stances are eminentlj conspicaoas. Bat eren in these care 
most be taken, and the hastiness of the anderstanding 
checked, for whatever makes a show of the form, and forces 
it forward, is to be snspected, and recoarse mast be had to 
severe and diligent ezclosion. 

For example, let heat be the reqaired natare. The ther- 
mometer is a conspicaoos instance of the expansire motion, 
which (as has been observed) constitates the chief part of 
the form of heat; for althoagh flame clearly exhibits expan- 
sion, yet from its being extingaished every moment, it does 
not exhibit the progress of expansion. Boiling water again, 

^ The miDenl kingdom, as ditplaTlng the aame natare in all ita gradatlona, 
from the ahella ao perfect in atraciure in limeatone to the ftner marblea in 
which their nature gradaaUy diaappeara, ia the great theatre tor inatancea 
o< migration.— ^. 
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from its rapid oonyersioo into yapor, does not so well exhibit 
the expansion of water in itB own shape, while red-hot iron 
and the like are so iar f rom showing this progressi that, on 
the contrarj, the expansion itself is scarcely erident to the 
senses, on acconnt of its spirit being repressed and weakened 
bj the compact and coarse partides which snbdae and re- 
Btrain it. But the thermometer strikinglj exhibits the ex- 
pansion of the air as being evident and progressive, dnrable 
and not transitorj/' 

Take another example. Lefthe required natnre be 
weight. Qnicksilver is a conspicnons instance of weight; 
for it is far heavier than anj other snbstance except gold, 
which is not mach heavier, and it is a better instance than 
gold for the pnrpose of indicating the form of weight; for 
gold is solid and eonststent, which qaalities most be referred 
to densitjy bnt qaicksilver is liqaid and teeming with spirit, 
jet mnch heavier than the diamond and other sabstances 
considered to be most solid; whence it is shown that the 
form of gravitj or weight predominates onlj in the qoantitj 
of matter, and not in the dose ftttiog of it.^* 

XXV. In the fonrth rank of prerogative instanoes we 
will class clandestine instances, which we are also wont to 



^ Baotm was noi awaro of the liot sinoe brooght to liglit l^ BAoMr, tibsl 
down to lourtoca UlOumm tnm Uie eMih't mois lorol tiio tlioniioDiotor ronioliii 
lixod ot the tonth dogroo, hat thot m tho thormoaiotor dosoendo bolow thtt 
dopth tho hoot inoreoaos in o rfttio proportlonote to the desoent, wbioh hAppens 
with Uttie Tsristion in sU oUnistes. Boflon oonsSdsn this a ptoot ol s oentrsl 
flrs in our ptonot— M 

^ All tho diyerslties of bodies dopond upon two prindplos, ie., tfae qnsnti^ 
sod the posltion of tfao elonoQts thst enter Snto their oomposition. The primsix 
aUtaoooe is.not thst whieh dopoods on tho grestest or lesst qosntltjr of ms> 
torisl olemonts, bat (hst whiofa dopoods on their posltion. It wss the qnick 
poroeption of this tmth th*t msde Lelbnits ssj tfaat to oomplete mstfaemsilos It 
wss neeessiiy to Join to tho sasljsls o< qasatity the snsl/sls of posltioii.— JKl 
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call twilighl inatances; they are as it were oppoaed to the 
conspicuoos instances, f or they show the reqaired nature in 
its lowest state of efSlcacj, and as it were its cradle and flrst 
radiments, making an effort and a sort of first attempt, bat 
concealed and sabdaed by a contrary natare. Sach in- 
stances are, howeyer, of great importance in discovering 
forms, for as the conspioaoas tend easilj to differences, so 
do the clandestine best iead to genera, that is, to thoee com- 
mon natares of which the reqaired natares are onlj the 
limits. 

As an ezample, let consistencj, or that which confines 
itself, be the reqaired natare, the opposite of which is a 
liqaid or flowing state. The clandestine instances are sach 
as ezhibit some weak and low degree of consistency in 
flaids, as a water babble, which is a sort of consistent and 
boanded pellicle formed oat o£ the substance of the water. 
So eaves' droppings, if there be enough water to foUow 
them, draw themselves oat into a thin thread, not to break 
the continaity of the water, but if there be not enough to 
f oUow, the water forms itself into a roand drop, which is the 
best f orm to prevent a breach of continuity ; and at the mo- 
ment the thread ceases, and the water begins to f all in drops, 
the thread of water recoils apward to avoid sach a breach. 
Nay, in metals, which when melted are liquid but more 
tenacioas, the melted drops often recoil and are sospended. 
There is something similar in the iDstance of the child^s look- 
ing-glass, which iittle boys will sometimes form of spittla 
between rashes, and where the same pellicle of water is ob- 
servable; and still more in that other amasement of children, 
when they take some water rendered a little more tenacioas 
by soap, and inflate it with a pipe, forming the water into a 
sort of castle of babbles, which assomes sach consistency^ 
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hj the interpoBition of the air, as to admit of being thrown 
8ome little distanoe witboat borstiDg. The best ezample is 
that of froth and soow, which assume sach consiatencj as 
almost to admit of being cat, althoogh composed of air and 
water, both liqaids. All these circamstances clearly show 
that the terms liquid and consistent are merely valgar no- 
tions adapted to the sense, and that in reality all bodies have 
a tendency to avoid a breach of continuity, faint and weak 
in bodies composed of homogeneoas parts (as is the case with 
liqaids), bat more yivid and powerf al in those composed of 
heterogeneons parts, becaose the approach of heterogeneoas 
matter binds bodies together, while the insinaation of homo-^ 
geneoos matter loosens and relaxes them. 

Again, to take another example, let the required natare 
be attraction or the cohesion of bodies. The most remark- 
able conspicaoas instance with regard to its f orm is the mag- 
net. The contrary nature to attraction is non-attraction, 
though in a similar sabstance. Tbas iron does not attract 
iron, lead lead, wood wood, nor water water. Bat the clan- 
destine instance is that of the magnet armed witb iron, or 
rather that of iron in the magnet so armed. For its natare 
is sacb tbat the magnet when armed does not attract iron 
more powerfally at any given distance than when unarmed; 
bat if the iron be broaght in contact with the armed magnet, 
the latter will sastain a mach greater weight than the simple 
magnet, from the resemblance of substance in the two por- 
tions of iron, a qoality altogether clandestine and hidden in 
the iron until the magnet was introduced. It is manifest, 
therefore, that the form of cobesion is something which is 
vivid and robust in the magnet, and hidden and weak in the 
iron. It is to be observed, also, that small wooden arrows 
withoat an iron point, when discharged from large mortarBi 
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penetnte furtlier into woodea subetanoes (suok m the ribs of 
ehipe or the like), thao the same arrows pointed with iron,** 
owing to the similarity of sabstance, thongh this qnality was 
previouslj latent in the wood. Again, altbough in the masB 
air does not appear to attraot air, nor water water, jet when 
one bnbble is broagbt near another, they are both more 
readilj diaeolved, from the tendenoy to oontact of the water 
with the water, and the air with the air/^ Theae dandes- 
tine infltanees (which are, as haa been obserred, oC the moBt 
important serrice) are principallj to be obeeryed in amall 
portiona of bodies, for the larger maflseft observe more uni- 
▼ersal and general forms, as will be mentioned in ite proper 
place." 



^ Query? 

^ The reul caaee of this phenomeooo is the attnetioii of the surlMe-water 
iB the v eee el bj the sidee ol the babbles. When ihe babblee a{>proach» fche 
sidee neareet eaieh other both tend to raiae the amall apace of water betweeti 
them, and consequently lesa water ia raiaed by each of theee nearer sidee thaji 
hj the exterior part of the babble, and th* greator w^ht ai the water raised 
on the eKterior parta poahea the babblea togeiher. In the same manner a bab- 
ble near the aide of a ▼essel is pashed toward it; the yessel and bobble both 
drawing the water that is betweea them. The latter phenomenon caanot be 
ezplained on Baoon's bjpotheata. 

^ Hodem discoveries appear to bear out the sagaoity of Baoon's remark, 
and the experiments of Baron Cagnard may be regarded as a first step toward 
Hs fan demonstration. After the new facts elicitBd hy that phUoaopher, there 
can be litUe doabt thai the soUd, Uqaid and a4irilorm atate of bodiee aie mer^y 
stages in a progress of gradoal transitioa from one eztreme to the other, aad 
that howeyer strongly mariced the distinctions between them may appear, they 
wiH nltimately tom oot to be sepavated bj ao indden or Tioleut Uae of de- 
marcation, but sUde into each other bj imperceptible gradationa. Bacoii'a 
•oggestion, however, is as old as Pjihagoras, and perhaps simoitaneoaa with 
the flrst dawn of philosophio reason. The doctrine of the reciprocal tnuBgmati^ 
tioD <rf the eiements nsderiies all the phjaicaL sjstama of the ancientB, and was 
adopted bj the Epionreans as well as the Stoics. 07id opens hia laat book of 
the Metamorphoees with the poetrj of the subject, where he ezpieialj poiotB 
te the hint of Baoon:-7 
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XXYI. In the flftb rank of prerogative inBtances we will 
class oonstitntive instances, which we are wont also to call 
coUeotive instanoes. They constitate a species or lesser 
form, as it were, of the required natore. For sinoe the real 
forms (whioh are always oonvertible with the given natore) 
lie at some depth, and are not easiiy disoovered, the neoes- 
sity of the oase and the infirmity of the human nnderstand- 
ing require that the particular forms, whioh ooUect oertain 
groups of instanoes (but by no means all) into some common 
notion, should not be negieoted, but most diligently ob* 
served. For whatever unites nature, even imperfeotly, 
opens the waj to the disoovery of the form. The in- 
stances, therefore, whioh are serviceable in this respeot 
are of no mean power, but endowed with some d^pree of 
prerogative. 

Here, nevertheless, great care must be takeoi that, after 
the discovery of several of these particular forms, and the 
establishing of oertain partitions or divisions of the required 
nature derived from them, the human understanding do not 
at once rest satisfied, without preparing for the investiga- 
tion of the great or leading form, and taking it for granted 
that nature is oompound and divided from its very root, de- 
spise and rejeot any further union as a point of superfiuous 
refinement, and tending to mere abstraction. 

For instanoe, let the required nature be memory, or that 



— -"TeooAtiit is aniM 
Adraque hnmor abit, etc, elc. 



Inde retro redeont, idemqiie retezitur ordo."— «r. 246-249. 

end Seneos» in the third boolc of his Natarel Philoeophy, qneet. iy., aiates the 
opinion in more predae langnage than either the ancient bard or the modem 
philoaopher.— Ai. 



Digitized by 



Google 



170 NOi^UM QRQANUM 

which exoites and asBiste xnemoiy. The constitutive io- 
stanoes are order or diatribntion, which manifestly assists 
memorj: topica <Mr commonplaces in artificial memorj, 
which maj be either places in their literal sense, as a gatOi 
a corner, a window, and the like, or familiar persona and 
marks, or an jthing else (proyided it be arranged in a deter- 
minate order), as animals, plants, and words, letters, char* 
acters, historical persons, and the like, of which, however, 
some are more conyenient than others. AU these common- 
places materiallj assist memory, and raise it far above its 
natnral strength. Yerse, too, is recoUected and learned 
more easily than prose. From this groap of three instances 
— order, the commonplaces of artiflcial memory, and versea 
— is constitnted one species of aid ior the memory,** which 
may be well termed a separation from infinity. For when 
a man strives to recollect or recall anything to memory, 
withoat a preconceived notion or perceptioD of the objeot 
of his search, he inqaires about, and labors, and tarns from 
point to point, as if involved in infinity. Bat if he have 
any preconceived notion, this infinity is separated off, and 
the range of his memory is broaght within closer limits. 
In the three instances given above, the preconceived notion 
is clear and determined. In the first, it mast be something 
that agrees with order; in the second, an image which has 
some relation or agreemeot with the fixed commonplaces; 
in the third, words which fali into a verse: and thas infinity 
is divided off. Other instances will offer another species, 
namely, that whatever briogs the intellect into coDtact with 

^ The aatboff'8 own sjstem of Kemoria Teohnica maj be fouod ia the De 
Au^entia, chap. xv. We maj add that, Qotwithstandiiig Bacon's assertioa 
that he intended his method to apply to religion, politics, and morala, this is 
the only lengthy illuatraiion he has adduoed of anj subject out of the domaia 
of phjaioal scienoe.— jBU. 
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something ihat strikeB the aeDse (the priDoipal point o£ 
artificial memory), assists the memory. Othen again offer 
another species, ntamely, whateyer excites an impression 
by any powerfol passion, as fear, shame, wonder, delight, 
assists the memory. Other instances will afford another 
species: thos thoee impressions remain most fixed in the 
memory which are taken from the mind when clear and 
least occapied by preceding or sacceeding notions, sach as 
the tbings we learn in childhood, or imagine before sleep, 
and the first time of any circomstanoe happening. Other 
instances afford the following species: namely, that a mul« 
titade of circumstances or handles assist the memory, soch 
as writing in paragraphs, reading aloud, or recitation. 
Lastly, other insiances afford still another species: thos 
the tbings we anticipate, and whicb rouse our attention, 
are more easily remembered than transient events; as if 
you read any work twenty times over, yoo will not leam 
it by heart so readily as if you were to read it but ten 
times, trying each time to repeat it, and when your memoiy 
fails you looking into the book. There are, therefore, six 
lesser forms, as it were, of things which assist the memory: 
namely — 1, the separation of infinity; 2, the connection of 
the mind with tbe senses; 8, the impression in strong 
passion; 4, the impression on the mind when pure; 5, the 
multitude of handles; 6, anticipation» 

Again, for example*s sake, let the required nature be 
taste or the power of tasting. The foUowing instances are 
constitutive: 1. Tbose who do not smell, but are deprived 
by nature of that sense, do not perceive or distii^uish rancid 
or putrid f ood by their taste, nor garlic from roses, and the 
like. 2. Again, those whose nostrils are obstructed by 
aooident (such as a cold) do not distinguish any putrid or 

BcnsHO»- Vol. Sp-T^S T 
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raDcid matter from anythiiig sprinkled with rose-water. 
8. If thoee who stifEer from a oold blow their noses vio- 
lently at the yerj moment in which thej have anything 
fetid or perfomed in their moath, or on their palate, they 
inatantlj have a olear perception of the fetor or perfume. 
These inatances afford and constitute this speciee or division 
of taste, namely, that it is in part nothing else thah an in- 
ternal smelling, passing and descending throngh the upper 
passages of the nostrils to the mouth and palate. But, on 
the other hand, those whose power of smelling is deficient 
or obstruoted, perceire what is salt, sweet, pungent, acid, 
rough, and bitter, and the like, as well as any one else: so 
that the taste is clearlj something compounded of the in* 
ternal smelling, and an exquisite species of touch which 
we will not here discuss. 

Again, as anotber example, let the required nature *be 
the communication of quality, without intermizture of sub- 
stance. The instance of light will afford or constitute one 
species of communication, heat and the magnet another. 
For the communication of iight is momentarj and imme* 
diately arrested upon the remoyal of the original light, 
But heat, and the magnetic force, when once transmitted 
to or excited in another body, remain fixed for a consider- 
able time after the remoral of the source. 

In fine, the prerogative of constitutive instances is con- 
siderable, for they materially assist the definitions (especially 
in detail) and the divisions or partitions of natures, concern* 
ing which Plato has well said, ^^He who can properly define 
and divide is to be considered a god." ** 

^ The ooUactiTe instanoM here meant ere no other than general facts or 
Uwt of eome degree of generality, and are themselTes the result of induction. 
For «xample, the ayatem of Jupiter, or Satum wiih its aateUites, is a ooUaetlTe 
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XXyn. In the cdztb rank of prerogatire instanoes we 
will place similar or proportionate instances, which we are 
also wont to call physical parallels, or resemblances. They 
are such as ezhibit the resemblanoes and connection of 
things, not in minor forms (as the constitutive do), bnt at 
once in the eoncrete. Thej are, therefore, as it were, the 
first and lowest steps toward the union of nature; nor do 
thej immediately establish any axiom, but merely indicate 
and observe a certain relation of bodies to each other. But 



instanoe, and materially aniated in MCaring the admiaaion of the Ck>pernioaa 
aystem. We have here in miniature, and diaplayed at one view, a ayatem anal- 
ogous to that ol the planete about the sun, of which, from the drcnmstance ol 
our being involred in it» and unfayorably situated for seeing it otherwiae than 
in detail, we are hicapacitated from forming a general kkea, but bj elow aad 
progreestye efforta of reaaon. 

But there ii a species of ooUectiTe instance which Bacon doee not seem to 
bave oontemplated, in whieh partiouiar phenomena are preeented in «uch num- 
bers at oaoe, aa to make tbe induction of their law a maiter of ocular inepec- 
tion. F<Mr exampie, the parabolic form aesumed by a ]et of water spouted out 
of a hole is a ooUectiTe inatanoe of the velocities and direotions of the motions 
of all tbe partidea which eompoee it aeen togetber, aod- whioh tbns leadt aa 
without trouble to recogniae the law of the motion of a projectile. Again, the 
beautiful ftgures exhibited \>y land strewed on regular plates oi glass or metal 
aet in Tibration, are coilectiTe inatanoes of an inflnite number of points which 
remain at rest whfle tlie remainder of the plate ribratea, aiid in oonsequenoe 
alEord ns an insight into the law which regulates their arrangement and se* 
quenoe throughout the whole surfaoe. Tbe richly colored lemniscatee seen 
around the optic azis ol CTTstals exposed to polariaed light afford a striking 
inatance of the same kind, polnting at once to the general mathematical expree- 
sion ot the law which regulaies their production. Such ooileotiTe instanoes as 
these lead ua to a general law by an induction which offers itaelf spontaneooslj, 
and thtts fnmish adTanoed posts in phQosophioal exploration. The laws of 
Kepler, which Bacon ignored on aocount of his want of mathematical taate, 
may Im cited as a collectiTe inatanee. The iirst is, that the planets mo?e in 
eiliptical orbits, haying the sun lor their conmx»i ioons. The seoond, thist 
abont thia foona the radim vctor of eaoh pianet desciibes equal areas in equai 
timea. The third, that the squares ol the periodic times of the planets are aa 
the eubes of their mean distance fR>m the sun. This coUectiTe instance *'opened 
the waj" U> thQ discoreiy of the Newtonian law of gravitation.— JBH 
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althongli they be not of much assistanoe in disoovering 
formfl, jet they are of great advantage in diaclosing the 
frame of parts of the universe, npon whoae members they 
praotice a apeoies of anatomj, and thence occasionally lead 
ns gentlj on to snblime and noble* axiomsi especially such 
as relate to the construction of the world, rather than to 
nmple natures and forma. 

Aa an example, take the foUowing similar instances: a 
mirror and the eye; the formation of the ear, and places 
which return an echo. From such similarity, besides ob- 
serying the resemblance (which is useful for many pur- 
poses), it is easj to collect and form this aziom. That 
the organs of the senses, and bodies which produce refiec- 
tions to the senses, are of a similar nature. Again, the 
understanding once informed of this, rises easilj to a higher 
and nobler axiom; namelj, that the onlj distinction between 
sensitiye and inanimate bodies, in those points in which 
thej agree and sjmpathize, is this: in the former, animal 
spirit is added to the arrangement of the bodj, in the latter 
it is wanting. So that there might be as manj senses in 
animals as there are points of agreement with inanimate 
bodies, if the animated bodj were perforated, so as to allow 
the spirit to have access to the limb properij disposed for 
action, as a fit organ. And, on the other hand, there are, 
without doubt, as man j motions in an inanimate as there 
are senses in the animated bodj, though the animal spirit 
be absent. There must, however, be manj more motions 
in inanimate bodies than senses in the animated, from the 
small number of organs of sense. A verj plain example 
of this is afforded bj pains. For, as animalsare liable to 
.manj kinds and rarioos descriptions of pains (such as those 
of burning, of intense cold, of pricking, squeezing, stretch- 
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ing, and the like), so is it most certain, ihat the same cir- 
camstances, as f ar as motion is concerned, happen to inani- 
mate bodies, sach as wood or stone when bamed, frozen, 
pricked, cnt, bent, braised, and the like; althoagh there be 
no sensation, owing to the absence of animal spirit. 

Again, wonderf al as it maj appear, the roots and 
branches of trees are similar instances. For every vege- 
table swells and throws oat its constitnent parts toward 
the circamference, both apward and downward. And there 
is no difference between the roots and branches, exoept 
that the root is baried in the earth, and the branches are 
exposed to the air and san. For if one take a yoang and 
vigoroas shoot, and bend it down to a small portion of looae 
earth, althoagh it be not fixed to the groand, yet will it 
immediately prodace a root, and not a branch. And, viee 
versdyit earth be placed above, and so forced down with 
a stone or any hard sabstance, as to confine the plant and 
prevent its branching apward, it will throw oat branches 
into the air downward. 

The gams of trees, and most rock gems, are similar in- 
stances; for both of them are exndations and filtered JHiceSf 
derived in the former instanoe from trees, in the latter from 
stones; the brightness and olearness of both arising from a 
delicate and accarate filtering. For nearly the same reason» 
tbe hair of animals is less' beaatif al and yivid in its oolor 
than the plamage of mott birds, beoaase the joioes are leas 
delicately filtered throagh the skin than throagh the qaills. 

The scrotam of males and matrix of females are also 
similar instances; so that the noble formation which consti* 
tates the difierenoe of the sexes appears to dififer onl j as 
to the one being internal and the other extemal; a greater 
degree of heat caasing (he genitals to protrade in the male» 
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while ihe haat of the female beiog too weak to effect this, 
thej are retained internallj. 

The fins of fishes and the feet of quadrapeds, or the feet 
and winga of birda, are aimilar instances; to which Aristotie 
adds the foar folda in the motion of serpents-/' ao that in 
the formation of the anirerse, the motion of animals appears 
to be chieflj efiected bj f oar joints or bendings. 

The teeth of land animalsi and the beaks of birds, are 
aimilar instances, whence it is cleari that in all perfect 
animals there is a determination of some hard sabstance 
toward the mouth. 

Again, the resemblance and conformitj of^an to an 
inverted plant is not absard. For the head is the root of 
the ner^es and animal faculties, and the seminal parts are 
the lowesti not inclading the extremities of the legs and 
arms. But in the plant, the root (whicb resembles the head) 
is regularlj placed in the lowest, and the seeds in the high- 
estpart.** 

Lastlj, we must particularlj recommend and suggest, 
tbat man's present industrj in the inrestigation and com- 
pilation of natural historj be entirel j changed, and directed 
to the reyerse of the present sjstem. For it has hitherto 
been active and curious in noting the yarietj of things, and 
explaining the accarate differences of animals, vegetableSy 
and minerals, most of which are the mere sport of natare, 
lather than of anj real utilitj as concerns tbe sciences. 



^ Ib DOt thii rerj hMtj generalization ? Bo lerpeDts moTe with four foldfl 
oiilj ? ObeeiTe alao the motion of centipedes and ocher ineectB. 

^ Shaw statee enother point of diilerence becween the obJeotB cited hi ihe 
tezt— animais h&ring fcheir roots within, whiie plants hare theira without; for 
their iactealB nearlj eorreepond with the flbree of the roots in plants; ao that 
animalB aeem nooziBhed within themBelTea aa plantB are withont— JEl 
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PursaitB of thiB natare ftre oertainly agreeablci and aome- 
times of practical advaatage, bat contribate little or notbing 
to the thoroagh inyeatigation of natare. Oor labor mast 
therefore be directed toward inqairing into and obserring 
resembianoes and analogiea» both in the whole and its parts» 
for thej anite natare, and lay the foandation of the BcienceB. 

Here, howerer, a serere and rigoroas caation maat be 
obsenred, that we only conaider as similar and proportionate 
instances, tbose which (as we firat obser^ed) point oat 
physical resemblances; that is, real and sabstantial resem* 
blancee, deeply foanded in natare, and not casnal and 
saperflcial, moch less saperstitioos or carioas; sach as 
those which are constandy pat forward bj the writers on 
natoral magic (the most idle of men, and who are scarcely 
fit to be named in connection with sach serioas matters as 
we now treat of), who, with mach ^anity and foUy, describe, 
and sometimes too, invent, anmeaning resemblances and 
sympathies. 

Bat leaving snch to themselves, similar instances are 
not to be neglected, in the greater portions of the world's 
conformation; sach as Africa and the Peravian oontinent, 
which reaches to the Straits of Magellan; both of which 
possess a similar isthmns and similar capes, a circamstance 
not to be attribated to mere accident. 

Again, tbe New and Old World are both of them broad 
and ezpanded toward the north, and narrow and pointed 
toward the soatb. 

Again, we haye very remarlcable similar instances in the 
intense cold, toward the middle regions (as it is termed) of 
the air, and the violent fires which are of ten fonnd to barst 
from sabterraneoas spots, the similarity consisting in both 
being ends and extremes; the extreme of the natare of cold, 
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for infltaaoe, k toward the boundary of heaven, and that of 
the natore of heat toward the centre of the earth, by a 
aimilar speciea of opposition or rejection of the contraxy 
natare. 

Lastlj, in the axioms of the sciences, there is a similarity 
of instancefl worthy of obsenration. Thos the rhetorical 
trope which is called sorprifle, is similar to that of masic 
termed the declining of a cadence. Again — ^the mathe* 
matical postalate, that things which are eqaal to the same 
are eqaal to one another, is similar to the form of the sjl- 
logism in logic, whicb onites things agreeing in the middle 
term.** Lastly, a certain degree of sagacitj in collecting 
and searching for phjsical points of similaritj, is rery ase- 
fal in manj respects." 

XXYIII. In the seventh rank of prerogative instanceSi 
we wili place singalar instances, which we are also wont to 
call irregalar or heteroclite (to brorrow a term from the 
grammarians). Thej are sach as exhibit bodies in the con« 

** Baoon falls infio an error here in regardiDg the syllogism as aomethlng 
difltinct from the reaaoning faculty, and on\y one of its forms. It is not gen- 
erallj true that the syllogism is oolj a form of reasoaing hy which we unite 
ideas which accord with the middle term. This agreement is not even essen* 
tial to aocorate syUogisms ; when the relation of the iwo things compared to 
the third is one of equality or similitude, it of course follows ihat ihe two 
things oompared may be pronounced equal, or like to each other. But if the 
reiatif» between these terms exlst in a different form, then it is not true that 
the two eztremee stand in the same relation to each other as to the middle 
term. For instance, if a is doubie of B, and B double of o, then a is quadruple 
of 0. But then the relation of a to c is difierent from that of a to B and 
of B to 0. — Ed, 

*> OomparatiTe anaComy is fuJl of analogies of this kind. Those between 
nafcural and artiflcial productions are well worthj of attention, and sometimes 
lead to important discoyeries. By olMwrTing an analogj of this kind between 
the plan used in hjdraullc engines for prerenting the counter-current of a fluidy 
and a similar contriTance in the biood vessels, Harrey was led to the discoyery 
of (he ciroolAtion of the blood.»v£Si. 
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crete, of an appftrently extravagant and aeparate Datore, 
agreeing but little with other things of the same speciea. 
For, while the siinilar instances resemble each other, thoae 
we now apeak of are only like thenuielyes. Their nae is 
mnch the same with that of dandestine inatances: they 
bring out and nnite natorei and discoyer genera or oommon 
naturee, which moat afterward be limited by real differ- 
encee. Nor ahoold we deaiat from inqniry, nntil the prop* 
erties and qnalities of thoee things, which maj be deemed 
miraclesy as it were, of natore» be rednced to, and compre* 
hended in, eome form or certain law; ao that all irregnlaritj 
or aingalarity may be fonnd to depend on some common 
form; and the miracle only consiats in accnrate difierenceei 
degree, and rare coincidence, not in the epeciee itseli 
Man'8 meditation proceeda no further at preeent, than 
jost to consider things of this kind as the secrets and vast 
efforts of natnrei withont an assignable cansCi and, as it 
were, exceptions to genmd roles. 

Ab examples of singular instanceSi we haye the snn and 
moon among the heavenly bodies; themagnet among min* 
erals; qnioksilrer among metals; the elephant among qoad- 
rupeds; the venereal sensation among the different kinds 
of tonch; the scent of sporting dogs among those of smelL 
The letter S, too, is considered by the grammarians as sni 
geoeris, from its easily uniting with donble or triple con- 
sonants, which no other letter will. These instances are of 
great Taluei becanse they excite and keep aliye inqniry, 
and correct an nnderstanding deprared by habit and the 
oommon course of things. 

XXIX. In the eigbth rank of prerogative instances, we 
will place deviating instanoes, such as the errors of nature, 
or strange and monstrous objectSi in which natnre deviatea 
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and ttuiis from her ordinarj ooTxrse. Fot the errors of 
natare difEer from dngxdar instances, inaBmach as the lat- 
ter are the miraoles of Bpecies, the former of indiridnals. 
Their nse is mnch the same, for they rectif j the nnder- 
Btanding in opposition to habit, and reveal common forms. 
For with regard to these, also, we mnst not desist from in- 
qnirj, tili we discern the cause of the deviation. The canse 
does not, howerer, in such cases rise to a regalar form, bnt 
only to the latent process toward such a form. For he who 
18 acquainted with the paths of nature, will more readiJj 
obserre ber deviations; and, vice versdy he who has learned 
her deriations will be able more accuratelj to describe 
her paths. 

Tbej difier again from singular instances, bj being 
much more apt for practice and the pperative branch. 
For it would be verj difficult to generate new species, 
but less so to varj known species, and thus produce manj 
rare and unusual results.*' The passage from the miracles 
of nature to those of art is easj ; for if nature be once seized 
in ber variations, and tbe cause be manifest, it will be easj 
to lead her bj art to such deviation as she was at first led 
to bj chance; and not onlj to that but others, since devia- 
tions on the one side lead and open the waj to others in 
everj direction. Of tbis we do not require anj examples, 
since thej are so abundant. For a compilation, or particu* 
lar natural historj, must be made of all monsters and pro- 
digious births of nature; of everjthing, in short, which is 
new, rare and unusual in' nature. Tbis should be done 
with a rigorous selectioQ, so aa to be worthj of credit 



"* This 18 well illustrated in piants, for the gardener can produce endieis 
TarietieB of any Imown speciee, but oan never produce a now species itsell. 
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Those are mort to be suspected which depeDd upon snper- 
stitiQn, as the prodigies of Livj, and ^hose perhape, bnt 
little lesflf which are foand in the works of writers on nat- 
nral magic, or even alchemy, and the like; for anch men» 
as it were, are the rery auitors and lovers of fables; but onr 
instances should be derived from some grave and credible 
hiatorj, and faithful narration. 

XXX. In the ninth rank of prerogatiye instancesi we 
will place bordering instanceB, which we are alao wont to 
term participants. They are auch as exhibit those apeciee 
of bodiea which appear to be compoeed of two apeciea, or 
to be the rudiments between the one and the other. They 
may well be classed with the singular or heteroclite in- 
stances; for in the whole system of things, thej are rare 
and eztraordinary. Yet from their dignity, thej must be 
treated of and claased separately, f or they point out admir- 
ably the order and constitution of thin^, and suggest the 
causes of the number and qualitjr of the more common 
species in the universe, leadiag the understanding from 
that which is, to that which is possible. 

We have examples of them in moss, which is something 
between putrescence and a plant;** in some comets, which 
hold a place between stars and ignited meteors; in flying 
fishes, between fishes and birds; and in bats, between birds 
and quadrupeds.** Again, 

SimiA quam similis turpiwima bMtia n<^ii. 



** The discoverien of Tournefort liaTo |daced moM in the oIms oI pknta. 
Tlie Aih aUtided to beknr are to be foond onlj in the tropiet.— Jftf. 

*^ There is, howe?er, no real approximation to birds in either the flying fleh 
or bat, anj more than a man approximatee to a fish because he can swim. The 
wingi of the fljing flih and bat are mere «xpaBaions o( ■Jdn, beering no xeeem- 
blanoe whateTer to thoee of birds.— Ai. 
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We hare also biformed fcetas, mingled species aud 
the like. 

XXXI. In the tenth rank of prerogative instances, we 
will place the instances of power, or the fasces (to borrow 
a term from the insignia of empire), which we are also wont 
to call tbe wit or hands of man. These are sach works as 
are most noble and perfect, and, as it were, tbe masterpieces 
, in every art. For since oar principal object is to make na- 
tare sabsenrient to the state and wants of man, it becomes 
as well to note and enamerate the works, which hare long 
since been in the power of man, especiallj those wbich are 
most polished and perfect: becaase the passage from these 
to new and hitherto andiscovered works, is more easj and 
feasible. For if anj one, after an attentive contemplation 
of sach works as are extant, be willing to pash forward 
in bis design with alacrity and vigor, he will andoabtedly 
either advance them, or torn tbem to something within 
their immediate reacl\, or even apply and transfer them 
to some more noble parpose. 

Nor is this all: for as the anderstanding is elevated and 
raised by rare and anasaal works of natare, to investigate 
and discover the forms which inclade them also, so is the 
same effect freqaently prodaced bj the excellent and won- 
derfal works of art; and even to a greater degree, becaase 
the mode of eJlecting and constracting the miracles of art 
is generally plain, while that of eSecting the miracles 
of natare is more obscare. Grreat care, however, mast be 
taken, that they do not depress the anderstanding, and 
fix it, as it were, to earth. 

For there is some danger, lest the understanding shoald 
be astonished and cbained down, and aa it were bewitched, 
by sach works of art, as appear to be the very sammit and 
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pinnacle of homan indostrj, so as not to bocome familiar 
with them, but rather to suppoae that nothing of the kind 
can be accomplished, unless the aame means be emplojed, 
with perhaps a little more diligence, and more acoorate 
preparation. 

Now, oa the contrarj, it may be stated aa a fact, that 
the ways and means hitherto discovered and observed, of 
effecting any matter or work, are for the most part of little 
valae, and that all reallj efficient power depends, and is 
reaiij to be deduced from the sources of forms, none 
of which have jet been discovered. 

Tbus (as we have before observed), had anj one medi- 
tated on ballistic machines, and battering rams, as thej were 
nsed bj the ancients, whatever application he might have 
exerted, and thongh he might have consumed a whole life 
in the pursuit, jet would he never have hit upon the in- 
vention of fiaming engines, acting bj means of gunpowder; 
nor would anj person, who had made wooUen manufacto- 
ries and cotton the subject of his observation and refiection, 
have ever discovered therebj the nature of the silkworm 
or of silk. 

Hence all the most noble disooveries have (if jou ob- 
sersre) come to light, not bj anj gradual improvement and- 
extension of the arts, but merelj bj chance; while nothing 
imitates or anticipates chance (which is wont to aot at in- 
tervals of ages) but the invention of forms. 

There is no necessitj for adducing anj particular exam- 
ples of these instances, since thej are abundant. The plan 
to be pursued is this: all the mechanioal, and even the lib- 
eral arts (as far as thej are practical), should be visited and 
thoroughlj examined, and thence there should be formed 
a compilation or particular historj of the great mastw- 
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pieceB, or humH finished work8 in each, aa well as o£ 
the mode of carrying them into effect. 

Nor do we confine the diligence to be nsed in such a 
oompilation to the leading works and secreta onlj of eyery 
arty and such aa excite wonder; for wonder is engendered 
bj rarityy since that which ia rarci althoagh it be com- 
pounded of ordinary natores, alwajs begets wonder. 

On the contrarj, that which is really wonderfali from 
some specific difference distingoishing it from other species, 
is carelesslj obserred, if it be bnt familiar. Yet the singa- 
lar instances of art shoold be obserred no less than those of 
natnre, which we have before spoken of : and as in the lat- 
ter we have classed tbe sun, the moon, the magnet, and the 
like, all of them most familiar to us, but yet in their nature 
singular, so should we proceed with the singular instances 
of art. 

For exampie: paper, a verj common substance, is a 
singular instance of art; for if jou consider the subject at- 
tentivelj, jou will find that artificial substances are either 
woven bj straight and transrerse lines, as silk, woollen, 
or linen cloth, and the like; or coagulated from concrete 
juices, such as brick, earthenware, glass, enamel, porcelain 
and the like, wbich admit of a polish if thej be compact, 
but if not, become hard without being polished; all which 
latter substances are brittle, and not adherent or tenacious. 
On the contrarj, paper is a tenacious substance, which can 
be cut and torn, so as to resemble and almost riyal the skin 
of anj animal, or the leaf of vegetables, and the like works 
of nature; being neither brittle like glass, nor woven like 
cloth, but having fibres and not distinct threads, just as 
natural substanoes, so that scarcelj anjthing similar can 
be found among artificial substances, and it is absolatelj 
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singular. And in artificial works we shoaid certainly pre* 
fer those whioh approach the neareat to an imitation of na* 
tarei or, on the other hand, powerfuUy govern and change 
her oouTBe. 

Again, in theae instances which we term the wit and 
hands of man, charms and conjuring should not be alto- 
gether despised, for although mere amusements, ,and of 
little use, yet they may afford considerable information* 

Lastly, superstition and magic (in its conunon accepta- 
tion) are not to be entirely omitted; for although they be 
overwheimed by a mass of lies and fabies, yet some inves- 
tigation should be made, to see if there be really any latent 
natural operation in them; as in fascination, and the fortify- 
ing of the imagination, the sympathy of distant objects, the 
transmission of impressions from spirit to spirit no less than 
from body to body, and the like. 

XXXII. From the foregoing remarks, it is clear that the 
last five species of instances (the similar, singular, deviating 
and bordering instances, and those of power) should not be 
reserved for the investigation of any given nature, as the 
preceding and many of tbe sucoeeding instances must, but 
a collection of them sboald be made at once, in the style 
of a particular history, so that they may arrange the matter 
which enters the understanding, and correct its depraved 
habit, for it is necessarily imbaed, corrupted, perverted 
and distorted by daily and habitual impressions. 

They are to be used, tberefore, as a preparative, for the 
purpose of rectifying and purifying the understanding; for 
whatever witbdraws it from habit, levels and planes down 
its surface for the reoeption of the dry and pare light of 
true notions. 

These instanoesi moreoveri level and prepare the way 
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for the operative branohy as we will mentiofi in its proper 
plaoe when apeaking of the practical deductiona. 

XXXm. In the eleventh rank of prerogatire instanees 
we will place accompanying and hoatile instances. These 
are ^ach aa exhibit any bodj or concrete, where the required 
natnre is constantlj found, as an inseparable companion, 
or, on the contrary, where the reqaired natare is constantly 
avoided, and excladed from attendance, as an enemy. From 
these instances may be f ormed certain and aniversal propo- 
sitionSy either affirmative or negatiye; the sabject of which 
will be the concrete bodj, and the predicate tbe reqaired 
natare. For particalar propositions are by no means fixed| 
when the reqaired natare is foand to flactaate and chaQge 
in the concrete, either approaching and aoqaired, or reced- 
ing and laid aside. Hence p^icalar propositions hare no 
great prerogatire, except in the case of migration, of which 
we hare spoken above. Yet sach particalar propositioos 
are of great ase, when compared with the aniversal, as will 
be mentioned in its proper place. Nor do we reqaire abso- 
late affirmation or negation, even in aniversal propositions, 
for if the exceptions be singalar or rare, it is safficient for 
oar parpose. 

The ase of accompanjing instances is to narrow the 
affirmative of form; for as it is narrowed by the migrating 
instanoes, where the form mast necessarily be something 
commanicated or destroyed by the act of migration, so it is 
narrowed by accompanying instances, where the form most 
necessarily be something which enters into the concretion 
of the body, or, on the contrary, is repugnant to it; and 
one who is well acquainted with the constitation or forma- 
tion of the body, will not be far from bringing to ligbt the 
form of the reqaired natare. 
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For example: let the reqoired natare be heat. Flame 
is an accompanying inatance; for in water, air» stone, metal, 
and many other sabstances, heat is variable, and can ap- 
proaoh or retire; but all flame is hot, so that heat alwaya 
accompanies the concretion of flame. We hare no hostile 
instance of heat; for the senses are unacqaainted with the 
interior of the earth, and there is no concretion of anj 
knowD body which is not sasceptible of heat. 

Again, let solidity be the required nature. Air is a 
hostile instance; for metals may be liquid or solid, so maj 
glass; even water may become solid by congelation, but air 
cannot become solid or loee its fluidity. 

With regard to these instances of fized propositions, 
there are two points to be observedi which are of impor- 
tance. First, that if there be no universal affirmative or 
negative, it be carefulij noted as not existing. Thus, in 
heat, we have observed that there ezists no universal nega- 
tive, in such substances, at least, as have come to our 
knowledge. Again, if the required nature be etemitj or 
incorruptibility, we have no universal affirmative within 
our sphere, for these qualities cannot be predicated of any 
bodies below the heavens, or above tbe interior of the earth. 
Secondly, to our general propositions as to any concrete, 
whether affirmative or negative, we should subjoin the 
concretes which appear to apprpach nearest to the non- 
existing substances; such as the most gentle or least- 
burning flames in heat, or gold in incorruptibility, since it 
approaches nearest to it. For they all serve to show the 
lindt of existence and non-existence, and circumscribe 
f orms, 80 that they cannot wander beyond the conditions 
of matter. 

XXXIY. In the twelfth rank of prerogative instances, 
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W6 will ola80 ihose subjanotive instaneesi of wbioh we spoke 
in the last aphoriBm, and whioh we are alao wont to call 
instancea of extremity or limits; for they are not only 
serriceable when subjoined to flxed propositions, but also 
of themselres and from their own nature. Thej indicate 
with sufficient preoision the real divisions of nature, and 
measures of ihings, and the '*how far'' nature e£Eects or 
allows of anything, and her passage thence to somethiog 
eke. Suoh are gold in weight, iron in hardness, the whale 
in the size of animals, the dog in smell, the flame of gun* 
powder in rapid expansion, and others of a like nature. 
Nor are we to pass over the extremes in defeot, as well as 
in abundance, as spirits of wine in weight, the touchstone 
in sof tness, the worms upon the skin in the size of animalsi 
and .the like. 

XXXY. In the thirteenth rankof prerogative instances 
we will place those of alliance or union. They are such as 
mingle and unite natures held to be heterogeneous, and 
observed and marked as such in received classifications. 

These instances show that the operation and eSect, wbich 
is considered peculiar to some one of such heterogeneous 
natures, maj also be attributed to another nature styled 
heterogeneous, so as to prove that the difierence of the 
natures is not real nor essential, but a mere modification 
of a common nature. They are very seryiceable, there- 
fore, in eleyating and carrying on the mind, from differ* 
ences to genera, and in removing those phantoms and 
unages of things, which meet it in disguise in concrete 
substances. 

For example: let the required nature be heat. The 
classification of heat into three Idnds, that of the celestial 
bodies, that of animals, and that of fire, appears to be set- 
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tled and admitted; and tliese kinds oC beat, eepeoiaDy one 
of them oompared witb the otker twO| are auppoaed to be 
differenti and clearly heterpgeneona in their eBaenoe and 
speoieBi or speoifio nature, ainoe the beat of the heayenly 
bodies and of animala generates and oheriahes, wbile that 
of flre oormpts and defltroya. We haye an inatanoe pf 
allianoe, then, in a rerj oommon experiment, tbat of a 
vine branoh admitted into a boilding where tbere ia a oon- 
Btant fire, bj wbich tbe grapes ripen a whole month sooner 
than in the air; so that fmit upon the tree can be ripened 
by fire, although this appear the peouliar effeot of tbe 
snn. From tbia beginning, therefore, the underatanding 
rejeote ali essential differenoe, and easilj aaoenda to the 
iuTeatigation of the real differenoee between the heat of 
tbe 8un and that of fire, bj which their operation ia 
nndered dissimilar, although tbej partake of a common 
nature. 

Tbeee differenoea will be found to be four in number. 
1. The heat of the sun ia muoh milder and gentler in degree 
than that of fire. 2. It ia mucb more moiat in qualitj, 
eBpeoially as it is transmitted to us througb tbe air. 8. 
Which is the cbief point, it is verj unequal, advancing and 
inoreased at one time, retiring and diminisbed at anotber, 
which mainlj oontributes to the generation of bodies. For 
Aristotle rigbtlj asserted, that the principal cause of gen- 
eration and corruption on tbe surface of tbe earth was tbe 
oblique patb of tbe sun in the zodiac, whence its beat be- 
comes rerj unequal, partlj from tbe aitemation of night 
and daj, partlj f rom the succession of summer and winter. 
Yet must he immediatelj corrupt and perrert his discoverj, 
bj dictating to nature according to his habit, and dogmati- 
callj assigning tbe cause of generation to tbe approach of 
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the suiS, Mid that of comiption to its retreat; while, in faot» 
each ciroQinatance indifferently and not respectiyely con- 
tributea both to generation and corruption; for aneqoal 
heat tenda to generate and corropty as equable heat doea 
to presenre. 4. Tbe foarth difference between the heat of 
the sun and fire is of great conseqaence; namely, that the 
san, gradaally, and for a length of time, insinaates ita 
effects, while thoee of flre (arged bj the impatience of 
man) are bronght to a termination in a shorter spaoe of 
time. Bat if anj one were to paj attention to the temper- 
ingof flre, and redacing it to a more moderate and gentle 
d^^e (which may be done in varioas ways), and tben were 
to sprinkle and miz a degree of bamiditj with it; and, 
above all, were to imitate the san in its ineqaalttj; and, 
lasUj, were patientlj to saSer some delay (not sacb, how- 
ever, as is proportioned to the effects of tbe snn, bat more 
than men asaallj admit of in those of fire), he woald soon 
banish the notion of anj difference, and woald attempt, or 
eqaal, or perhaps sometimes sarpass the effect of the san, 
by the heat of fire. A like instance of alliance is that of 
reviving batterflies, benumbed and nearly dead from cold, 
by the gentle warmth of fircj so that fire is no less able to 
revive animals than to ripen vegetables. We may also 
mention tfae celebrated invention of Fracastorias, of apply* 
ing a pan considerably heated to the head in desperate cases 
of apoplexy, which cleariy expands the animal spirits, when 
compressed and almost extingaished by t^e hamors and 
obstrnctions of the brain, and excites them to action, as the 
flre woald operate on water or air, aad in the resait pro- 
daces life. Eggs are sometimes hatched by tbe heat of flre, 
an exact imitation of animai heat; and there are many in- 
stances of the like natare, so tbat do one can doabt that the 
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heat of fii6, in many caBea, can be modifted tfll it Memble 
that of the hearenlj bodies and of animala. 

Again, let the reqaired natares be motion and reat 
There appeara to be a settled claaaification« groonded on 
the deepeat philoeophj, tbat natoral bodiea either reTolre, 
move in a straight linei or stand atill and rest. For there 
ifl either motion withont limit, or continnance within a cer- 
tain limit, or a translation toward a certain limit. The eter- 
nal motion of revolntion appears peculiar to the heayenlj 
bodies, rest to this onr globe, and the other bodies (heayy 
and light, as they are termed, that is to say, plaoed ont of 
their natnral poaition) are bome in a atraight line to massea 
or aggregatee which resemble them, the light toward the 
heaTen, the heavj toward the earth; and all thia is very 
fine langnage. 

Bat we have an inatanoe of alliance in low comets, which 
revolye, tbongh far below the heavens; and the flction of 
Aristotle, of the comet being fixed to, pr necessarilj fol- 
lowing some star, has been long since exploded; not onlj 
becanse it is improbable in itself, bnt frqm the evident fact 
of the discnrsive and irregnlar motion of comets throngh 
yarioos parts of the heayens.** 

Another instance of alliance is that of the motion of air, 
which appears to reyolye from east to west within the trop- 
ics, where the circles of reyolntion are the greatest. 

The flow and ebb of the sea woald perhaps be another 
instance, if the water were once fonnd to haye a motion of 



** StDM» wat a aoiuidar Mtn»omr ibm Baoon. Ho ridicoled tha ide» of 
tiio motUm of wof hoftTenly bodiei being irrognlar, a&d predioted thet tho daj 
would oonie, when the Uwt which gaided the reT<datlon of theee bodiee woold 
be prored to be identical with thoee whieh ooDtroUed the motione of the pbmete. 
The s&tioipstiMi wm leeUied bj Newton.— Jll 
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MYolutkm, thoiigh slow and hardlj peroeptible, from eaat 
to west, SQbject, however, to a reactioa twioe a daj. If 
thia be aoy it ia olear that the motioii of reyolatioii ia not 
confined to the oeleatial bodiea, bnt ia ahared, alao, bj air 
and water. 

A^in — the sappoeed pecoliar diaposition of light bodies 
to rise is rather ahaken; and here we may find an instance 
of alliance in a water bnbble. For if air be placed nnder 
water, it riaea rapidlj toward the surface bj that striJdng 
motioD (as Democritus terms it) with wbich the descending 
water strikes the air and raises it, not bj anj struggle or 
effort of the air itself ; and wben it has reacbed the surface 
of tbe water, it is prevented frpm ascending an j further, bj 
the slight resistance it meets witb in the water, whicb does 
not allow an immediate separation of its parts, so tbat tbe 
tendencj of the air to rise must be verj sligbt. 

Again, let the required natare be weigbt. It is certainlj 
a received dassification, that dense and solid bodies are 
bome toward tbe centre of the eartb, and rare and light 
bodies to tbe circumference of tbe beavens, as tbeir appro- 
priate piaees. As far as relates to places (tbougb tbese 
things have macb weigbt in the scbools), tbe notion of 
there being anj determinate place is absard and puerile. 
Pbilosopbers trifle, tberefore, wben tbej tell jou, tbat if 
the earth were perforated, beavj bodies woald stop on tbeir 
arrival at tbe centre. This centre woald indeed be an effi- 
cacious notbing, or matbematical point, could it affect 
bodies or be sought bj tbem, for a bodj is not acted upon 
except bj a bodj.^ In fact, this tendencj to ascend and 



** But see Baooa'8 own coroUarj at tho end ot the iDsiaacee of Divoroe, 
Aphorism zxzrii. If Bacon'8 rainark be accepted, the oeneure wiil fali upon 
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descend is either in the conformatioa of the moying bodj, 
or in its harmonj and ajmpathy with another bodj. Bat 
ii anj dense and aolid bodj be fonnd, wbich doee not, how- 
everi tend toward the earth, the classification ia at an end, 
Kow, if we aliow of Oilbert^s opinion, that the magnetic 
power of the earth, in attracting beavj bodies, is not ez- 
tended bejond the limit of its pecaliar virtae (wbich oper- 
ates alwajs at a ftzed distance and no farther)/^ and this 
be proved bj some instance, sach an instance will be one 
of alliance in oar present sabject. The nearest approach 
to it is that of waterspoats, freqaentlj seen bj persons navi- 
gating the Atlantic toward either of the Indies. For the 
force and mass of the water snddenlj efEnsed bj water- 
spoats, appears to be so oonsiderable, that the water mast 
have been coUected previoaslj, and have remained fixed 
where it was formed, antil it was af terward forced down bj 
aome violent caase, rather than made to fall bj the nataral 
motion of gravitj: so tbat it maj be conjectared that a 
dense and compact nuuw, at a great distance from the earth, 
maj be saspended as the earth itself is, and woald not fall, 
unless forced down. We do not, however, affirm this as 
certain. In the meanwhile, both in this respect and manj 
others, it will readilj be seen how deficient we are in nat- 



Kewion and Um •jitMB to gmmXij reoeiTsd at the pmsDt daj. It ii, bow- 
•T«r, anjntt» M the OMitre of whioh Kewton to often Bpmk» ia not s point wifh 
an aetiTe inherent foroe, but onlj the reenlt of ell the perticuhtf end reeiprocal 
nttrections of the diilerent perti of tbe planet acting npon one vpot It ie eri* 
deot, that if all theee forcee were united in thie oentre, that Ibe snm would 
be equal lo all their partial efiecte.**A{. 

** Since Kewton'e disooTery of the Ukw cf graTitation, we find that the at- . 
IractiTe force of the earth muet eztend to an hiflnite dietance. Bacon himeelf 
aUudee to the operation of thle attraetiTe lorae at great distancee in Ihs 
Ibetenoee cf tfae Rod, ▲phfirism zlr. 
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nral history, since we are forced to have recoarse to sup- 
positions for examples, instead of ascertained instances. 

Again, let the required natare be the discursive power 
of the mind. The classification of human reason and ani- 
mal instinct appears to be perfectly correct. Yet there are 
some instances of the actions of brutes which seem to show 
that thej, too, can syllogize. Thus it is related, that a 
crow, which had nearly perished from thirst in a great 
drought, saw some water in the hollow trank of a tree, but 
as it was too narrow for him to get into it, he continued to 
throw in pebbles, which made the water rise till he could 
drink; and it afterward became a proverb. 

Again, let the required nature be vision. The classifi- 
cation appears real and certain, whioh considers light as that 
whicb is originally visible, and confers the power of seeing; 
and color, as being secondarily visible, and not capable of 
being seen without light, so as to appear a mere image or 
modification of light. Yet there are instances of alliance in 
each respect; as in snow when in great quantities, and in 
the fiame of salphur; the one being a coior originally and 
in itself light, the other a light verging toward color.** 

XXXVI. In the fourteenth rank of prerogative in- 
stances, we will place the instances of the cross, borrowing 
our metaphor from the crosses erected where two roads 
meet, to point out the different «directioDs. We are wont 
also to call them deoisive and judicial instances, and in 
some cases instances of the oracle and of command. Their 
nature is as follows: When in investigating any nature the 
understanding is, as it were, balanced, and uncertain to 
which of two or more natures the cause of the required 

■* Snow reflecta light, but ia noft a aouroe ol l^ht 
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nature shoold be asBigned, on aoooont of tfae freqnent and . 
uBual ooncurrenoe of several natures, the inatanoes ol the 
cross show that the union of one natore with ihe reqnired* 
nature is firm and indiasolable, while that of the other is 
unsteady and separable; by which means the qnestion ia 
decided, and the first is received a8 the cauBe, while the 
other ia diamiased and rejected. Such instanceB, therefore, 
aSord great light, and are of great weight, ao that the courae 
af interpretation sometimes terminates, and is completed in 
them. Sometimes, however, thej are found among the 
instances already obBerved, but they are generallj new,« 
being ezpressl j and purposelj sought for and applied, and 
brought to light onlj bj attentive and active diligence. 

For example: let the required nature be the fiow and 
ebb of the sea, which is repeated twice a daj, at intervals 
of siz hours between eaoh advance and retreat, with some 
little dLSerence, agreeing with the motion of the moon. We 
have here the foilowing crosswajs: 

This motioQ must be occasioned either bj the advancing 
and the retiring of the sea, like water shaken iu a basin, 
which leaves oneaide while it washes the other; or bj the ris- 
ing of the sea from the bottom, and its agaln subsiding, like 
boiliog water. But a doubt arises, to which of 'these causes 
we should assign the flow and ebb. If the first assertion be 
admitted, it foUows, that wheo there is a flood on one side, 
there must at the same time be an ebb on another, and the 
question therefore is reduced to this. Now Acosta, aud 
some others, after a diligent inquirj, have observed that 
the flood tide takes plaoe on the coast of Florida, and the 
opposite coasts of Spain aud Africa, at the same time, as 
does also the ebb; and that there is not, on the contrarj, a 
flood tide at Florida when there is an ebb on the coasts ol 

SCIENGE— ToL aS— 9 
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Spain and Afrioa. Tet if one consider the aubjeot atten- 
tivelj, this doea not prove the necessity of 1& rising motion, 
nor refute the notion of a progressire motion. For the 
motion maj be progresaiye, and yet inundate tbe opposite 
ahores of a ohannel at the same time; as if thewaters be 
forced and driren together from some other qaarter, for 
inatanoe, which takes place in riyers, for thej flow and ebb 
toward each ba.nk at the same time, yet their motion ia 
clearly progreasiye, being that of the waten from the sea 
entering their mouths. So it maj happen, that the waters 
coming in a yast bodj from the eastem Indian Ocean are 
driyen together, and forced into the ohannel of the Atlan* 
tic, and therefore innndate both coasts at once. We must 
inqaire, therefore, if there be anj other channel bj which 
the waters can at the same time sink and ebb; and the 
Sonthern Ocean at once suggests itself, which is not less 
than the Atlantic, but rather broader and more eztensiye 
than is requiaite for this effect. 

We at length arriye, then, at an instance of the cross, 
which is this. If it be positiyeij discoyered, that when the 
flood sets in toward the opposite coasts oC Florida and Spain 
in the Atlantic, there is at the same time a flood tide on the 
coasts of Peru and the back part of Ghina, in the Southern 
Ocean, then assuredlj, from this decisiye instance, we must 
reject the assertion, that the flood and ebb of the sea, about 
which we inquire, takes place bj progressiye motion; for 
no other sea or place is left where there can be an ebb. But 
this maj most easilj be learned, bj inquiring of the inbab- 
itants of Panama and Lima (where the two oceans are sepa- 
rated bj a narrow isthmus), whether the flood and ebb takes 
place on the opposite sides of the isthmus at the same timci 
or the reyerse. This decision or rejection appears certaiui 

Digitized byVjOOQlC- 



NOVUM ORQANUM W 

if it be granted that the earth is fixed; bat if the earth 
revolves, it xnay perhaps happen, that from the unequal 
revolution (as regards velooity) of the earth and the waters 
of the sea, there may be a violent forcing of the waters into 
a mass, forming the flood, and a sabseqtient relaxation of 
them (when they can no longer bear the aocamalation), 
forming the ebb. A separate inquiry must be made intp 
this. E^en with this hypothesis, however, it remains 
equally true, that there mast be an ebb somewhm, at the 
same time that there is a flood in anotber quarter. 

Again, let the required nature be the latter of the two 
motions we have supposed; namely, that of a rising and 
subsiding motion, if it should happen that upon diligent 
examination the progressive motion be rejected. We have, 
then, three ways before us, with regard to this nature. The 
motion, by which the waters raise themselves, and again 
fall back, in the floods and ebbs, without the addition of 
any other water roUed toward l^hem, must take place in one 
of the three foUowing ways: Either the supply of water 
emanates from the interior of the earth, and returns back 
again; or there is really no greater qaantity of water, but 
the same water (without any augmentation of its quantity) 
is extended or rarefied, so as to occupy a greater space and 
dimension, and again contracts itself ; or there is neither an 
additional supply nor any eztension, but the same waters 
(with regard to quantity, density, or rarity) raise themselvea 
and fall from sympathy, by some magnetic power attracting 
and calling them up, as it were, f rom above. Let us then 
(passing over the first two motions) reduce the investiga- 
tion to the last, and inquire if there be . any such elevation 
of the water by sympathy or a magnetic force; and it is evi* 
dent, in the first place, that the whole niass of water being 
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placed in tha trenoh or 'cayitj of the sea, oannot be raised 
at once, becaoae there woald not be enoagh to cover the 
bottom, 8o that if there be any tendency of this kind in the 
water to raise itself , yet it woald be interrapted and checked 
bj the cohesion of things, or (as the common ezpression is) 
that there may be no vacaam. The water, therefore, most 
rise on one side, and for that reason be diminished and ebb 
on another. -Bat it will again necessariiy follow that the 
magnetio power not being able to operate on the whole, 
operates most intensely- on the centre, so as to raise the 
waters there, whioh, when thas ndsed saccessivelj, desert 
and abandon the sides.** 

W^e at length arriye, tben, at an instance of the cross, 
which is this: if it be foaixd that daring the ebb the sorface 
of the waters at sea is more carred and roand, from the 
waters rising in the middle, and sinking at the sides or 
coast, and if, daring a flood, it be more even and level, 
from the waters retarning to their former position, then 
assaredlj, bj this decisiye instance, the raising of them bj 
a magnetio force can be admitted; if otherwise, it mast be 
entirelj rejected. It is not difficnlt to make the ezperi- 
ment (bj soanding in straits), whether tbe sea be deeper 
toward the middle in ebbs, than in floods. Bat it mast be 
observed, if this be tbe case, that (contrarj to common 
opinion) the waters rise in ebbs, and onlj retam to their 
former position in floods, so as to bathe and inandate the 
coast. 

Again, let the reqaired natare be the spontaneoas motion 
of revolation, and particalarlj, whether the diurnal motion, 
bj whioh the san and stars appear to as to rise and set, be 

** Baeon*! sagaci^ bere foreflhadowa Kewton'i thaory of the tidee. 
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a real motioD of reyolatioD in the heayealy bodiesi or onlj 
appareot in thern, aad real in the earth. There may be an 
iaBtance of the cross of the followiog natare. If there be 
discoyered any motion in the ocean from east to west, 
thoagh yery langaid and weak, and if the same motion be 
discoyered rather more swift in the air (particalarly within 
the tropics, where it is more perceptible from the circles 
being greater). If it be disooyered also in the low comets, 
and be already qaick and powerfal in them; if it be foand 
alsD in the planets, bat so tempered and regalated as to be 
slower in those nearest the earth, and qaicker in thoseat 
the greatest distance, being qaickest of all in the heayensi 
tben tbe diamal motion shoold certainly be considered as 
real in the heayens, and that of the earth must be rejected; 
for it will be eyident that the motion from east to west is 
part of the system of the world and uniyersal ; since it 
is most rapid in the height of the heayens, and gradaally 
grows weaker, till it stops and is extinguished in rest at 
the earth. 

Again, let the required nature be that other mbtion of 
reyolution, so celebrated among astronomers, whicb is con- 
trary to the diumal, namely , f rom west to east — and which 
the ancient astronomers assign to the planets, and eyen to 
the starry sphere, but Copernicus ind hi9 fpUowers to the 
earth also— and let it be ezamined wbether any such motion 
be found in nature, or it be rather a fiction and hypothesis 
for abridging and facilitating calculation, and for promoting 
that flne notion of eSecting the heayenly motions by perfect 
circles; for there is nothing which proyes such a motion ia 
heayenly objects to be true and real, either in a planet^s not 
returning in its diurnal motion to tbe same point of the 
0tarry sphere, or in the pole of the zodiac being diSerent 



Digitized by 



Google 



200 mVXJM OEQANUM 

from that of the world, whioh two circomstanceB have occa- 
sioiied this notioa. For the first phenomenoa is well ac- 
ooanted for bj the spheres overtaking or failing behind 
each other, and the second bj spiral lines; so that the in* 
aocaracy of the retara aad decliaatioa to the tropics. maj 
be rather modifications of the one diarnai motion thaa con- 
trary motions, or abont diSereat poles. Aad it is most 
certain, if we consider oorselves for a momeat as part of 
the volgar (settiag aside the fictioas of astroaomers aad the 
school, who are wont undeservedlj to attack the senses in 
manj respects, and to affect obscaritj), that the appareat 
motioa is sach as we have said, a model of which we have 
sometimes caosed to be represeated b j wires ia a sort of a 
machine. 

We maj take the following instances of the cross apon 
this sabject. If it be fouad ia anj historj worthj of credit, 
that there has existed anj comet, high or low, which has 
not revolved in manifest harmon j (however irregularlj) with 
the diaroal motioa, thea we maj decide so far as to allow 
such a motioa to be possible in natare. But if aothiag of 
the sort be fouad, it must be suspected, aad recourse must 
be had to other iastaaces of the cross. 

Agaia, let the required aature be weight or gravitj. 
Heavj aad poaderous bodies must, eitber of their owa 
aature, tead toward the ceatre of the earth bj their peculiar 
formatioa, or mast be attracted and hurried b j the corporeal 
mass of the earth itself, as beiag aa assemblage of similar 
bodies, aad be drawa to it bj sjmpathj. But if the latter 
be the cause, it follows that the aearer bodies approach to 
the earth, the more powerfullj aad rapidlj thej must be 
borae toward it, aad the f urther thej are distaat, the more 
faiatlj aad slowlj (as is the case ia magaetic attractioas)| 
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and that thia miuit happen within a given diitanoe; ao that 
if thej be separated at aaoh a distance irom die earth that 
the power of the earth cannot act apon them, they will 
remain Bospended like the earth, and not fall at all.** 

The foUowing instance of the cross maj be adopted. 
Take a dock moved bj leaden weights,** and anothl^r by 

• 

** The emr in the tezt enMe from Beoon^s impreMion thet the eerth wae 
immoTeble. It Is erident, einoe graTitation eoti et an iniinite dittanoe, that no 
■ueh pdni oonld be found; and OTen au|qpoeing the impoeaiUe point of equilib- 
rium diaooTered, the bodj ooold not maintain iu poaition an inatant» bot would 
be hurried, at the firat morement of the heaTonlj bodiee, in the direction of the 
dominant graTitating power. — Bi, 

*> Yij olodka are referred io in the tezt» x;ot peodulum doolca, which were 
not known in Sngiand tili 166S. The former, though dumaj and rude in their 
constniction, atill embodied aound mechanical prindplea. The oomparison of 
the effect of a apring with ihat of a weight in prodndng cenaln moiiona in oer- 
tain timea on altitndea and in minea, liaa reoeotij been tried bj Profeaaora Aiiy 
and Whewdl in Dalooath mine, by means of a pendulum, whjch is onlj a 
wdght mored bj graTitj, and a chronometer balance moTod and regulated 
bj a aprittg. In hia thirty-eereiith Aphoriam, Baoon aiao apeaka of graTi^ 
aa an incorporeal power, acting at a diatance, and requiring time for ita trana- 
mission; a oondderation whioh occurred at a later perlod to Laplaoe in one 
of his moet ddioate iuTeatigations. 

Orudd instancea, as Hersohd remarlcs, aiford the readieat and securest 
means of diminating extraneous oauaes, and deciding between the daims of 
riTd hjpotheees ; eepedally when these^ running paralld to each other, in the 
explanatkm of great dasses of phenomena, at length come to be plaoed at isaue 
upon a aingle fact ▲ curious ezample is giTon bj 11. Fresnd, as dedsiTO in 
his mind of the quesiion between the two grsat theories on the nature of light» 
whlch, aince the time of Newton and Hujghena, haVe dlTided phlloeophera. 
Wben two Tory dean glaaaes are laid one oo the other, if thej be not perfectlj 
flat, but ooe or both, in an almoat imperceptible degree, couTez or prominent, 
beautiful and TiTid oolors will be seen between ihem; and if these be Tiewed 
through a red glaaa, thdr appearanoe wU) be that of dtemate dark and bright 
atripes. These stripes are formed between ihe two surfaoes in apparent con- 
tact. and being applicable on both theories, are appealed. to bj thdr respectiTe 
snpporiera as strong oonfirmatorj facta; but ihere is a difierence in one drcum- 
atanoe, aooording as one or other theorj it emplojed to explain them. In Uie 
caae of the Hujghenian theorj, the InterTala between tbe bright atripes on^t 
to appear abeolutdj bladc, when a prism is used for the upper glaaa, in the 
-other half tmght This cttriotts oaae of differenoe waa tried« as soon as theop- 
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a 8priiig, «nd kt them be set well together, so that one be 
neither qaicker nor slower than the other; ihen let the clock 
moyed bj weights be placed on the top of a yery high 
charchy and the other be kept below, and let it be weU 
observed, if the former move slower than it did, from the 
diminished power of the weights. Let the same ezperiment 
be made at the bottom of mines worked to a considerable 
depth, in order to see whether the clock move more qaickiy 
from the increased power of the weights. Bat if this power 
be foand to diminisb at a height, and to increase in snbter- 
raneoos places, the attraction of the corporeal mass of tbe 
earth maj be taken as the canse of weight. 

Again, let the reqaired natare be the polarity of the 
steel needle when toached with the magnet. We bave these 
two wajs witb regard to this natare — Either the toach of 
the magnet most commanicate polaritj to the steel toward 
the north and soath, or else it maj onlj ezcite and prepare 
it, wbile the actaal motion is occasioned bj the presence 
of the earth, which Gilbert considers to be the case, and 
endeavors to prove with so mach labor. The particalars 
he has inqaired into with sacb ingenioas zeal amoant to 
this — 1. An iron bolt placed for a long time toward the 
north and soath acqaires polaritj from this habit, withoat 
the toach of the magnet, as if the earth itself operating bat 
weaklj from its distance (for tbe sarface or oater crast of 
the earth does not, in tiis opinion, possess the magnetio 
power), jet, bj long continaed motion, coald sapplj the 
place of the magnet, ezcite^the iron, and convert and cbange 
it when excited. 2. Iron, at a red or wbite heat, when 

poeing conBequences of the two theoriee were noted bj M. Fresnd, &ad the 
result is stated by him to be decisjye in favor of that theorj' which makes light 
to oonsiBt in the Tibrationa of an elaatic mMam.-^Ed, 
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qaenobed in a direotio& parallel to the north and aonihi 
alao aoquirea polaritj withoat the tonoh of the magnet, as 
if the parts of iron being pnt in motion by ignition, and 
afterward recoyering themaeires, were, at the moment of 
being qnenched, more BUBceptible and sensitiye of the power 
emanating from the earth, than at other timea, and therefore 
as it were excited. Bnt these poiDts, thongh well obseryed, 
do not Gompletelj prove hia assertion. 

An instance of the oross on this point might^beas fol* 
Iowb: Let a small magnetic globe be taken, and its poles 
marked, and plaoed toward the east and west, not toward 
the north and sonth, and let it continue thus. Then let an 
untouched needle be placed over it, and sujSered to remain ' 
so for six or seven dajs. Now, the needle (for this is not 
disputed), while it remains oyer the magnet, will leave the 
poles of the world and turn to those of the magnet, and 
therefore, as long as it remains in the above position, will 
turn to the east and west. But if the needle, when removed 
from the magnet and placed upon a pivot, be found imme- * 
diatelj to turn to the north and south, or even bj degrees 
to return thither, then the presence of the earth must be 
coasidered as the cause, but if it remains tnmed as at first, 
toward the east and west, or lose its polaritj, then that cause 
must be suspected, and f urtber inquirj made. 

Again, let the required nature be the corporeal substance 
of the mooQ, whether it be rare, fierj, and a^rial (as most 
of the ancient philosophers have thought), or solid and 
dense (as Gilbert and manj of the moderns, with some of 
the ancients, bold)/' Tbe reasons for this latter opinion 



** Baoon plaSnlj, from this pMiage» wm incUned to belieTe that the moon, 
like Uie oomett, was nothing more than iliuminated vapor. The Newtonian 
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«re gfoimded oMefly upon ihis, that the moon reflects the 
0aa'8 rajs, and that light does not appear capable of being 
reflected ezoept by solids. The instances of the cross will 
iherefore (if anj) be sach as to exhibit reflection bj a rare 
body, such as flame, if it be bat sofficietlj dense. Now, 
certainly, one of the reasons of twilight is the reflection** 
of the rays of the sun by the upper part of the atmosphere. 
We see the san's rajs also reflected on flne evenings by 
streaks of moist douds, with a splendor not less, bat per- 
haps more bright and glorions than that reflected from the 
bodj of the moon, and jet it is not clear that those cloads 
have formed into a dense bodj of water. We see, also, that 
the dark air behind the windows at night reflects the light 
of a candle in the same manner as a dense bodj would do.*^ 
The ezperiment should also be.made of causing the san's 
rajs to fail through a hole upon some dark and bluish 
flame. The unconfined rajs of the sun, when failing on 
faint flames, do certainlj appear to deaden them, and render 
them more like white smoke than flames. These are the 
onlj instances which occur at present of the nature of those 
of the cross, and better perhaps can be found. But it must 
alwajs be observed that reflection is not to be expected 
from flame, unless it be of some depth, for otherwise it be- 



law, boweyer, bas not only estabJisbed its solidity, but its densitj and weigbt. 
A sufBcient proof of cbe former is afforded by tbe attractiou of bhe sea, and the 
iDoon's motion round tbe eartb. — Ed. 

•• Batber tbe refraction; tbe sky or air, however, rtfltcU the blue rays 
of ligbt. 

M Tbe polished surface of the glass causes tbe reflection in tbis caae, and 
not the air ; and a hat or otber black surface put behind tbe window in the 
daytime will enable the glass to reflect distinctljr for tbe same reaaon, namdy, 
that tbe reflected rajs are not mixed aud confnsed with tbose transmitted from 
the other side of the window. 
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oome8 nearlj transparent This at least maj be considered 
certain, that light ia alwajs either received and transmitted 
or reflected bj an eveo sarface. 

Again, let the reqaired natore be the motion of projec- 
tiles (such as darts, arrows, and balls) throngh the air. The 
Bchool, in its nsaal manner, treats this verj carelesslj, con- 
sidering it enough to distinguish it bj the name of violent 
motion, from that which thej term nataral, and as far as 
regards the first percnssion or impalse, satisfies itself bj its 
aziom, that two bodies cannot exist in one place, or there 
woald be a penetration of dimensions. With regard to this 
natare we have these two crosswajs — ^The motion mast 
arise either from the air carrjing the projected bodj, and 
coilecting behind it, like a stream behind boats, or the wiod 
behind straws; or from the parts of the bodj itself not sup- 
porting the impression, but pushing themselves forward in 
saccession to ease it. Fracastorius, and nearlj all those 
who have entered into anj refined inquirj upon the sub- 
ject, adopt the Arst Nor can it be doubted that the air 
has some effect, jet the other motion is without doubt real, 
as is dear from a vast number of ezperiments. Among 
others we maj take tbis instance of the cross, namelj, that 
a tbin plate or wire of iron rather stiff, or even a reed or 
pen split in two, when drawn up and bent between the 
finger and thumb, will leap forward; for it is clear that 
this cannot be attributed to tbe air's being collected behind 
the bodj, because the source of motion is^n the centre of 
the plate or pen, and not in its eztremities. 

Again, let tbe required nature be the rapid and power- 
ful motion of the ezplosion of gunpowder, bj which such 
yast masses are upheaved, and suoh weights discharged as 
we observe in large mines and mortars, there are two cross- 
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wmjB before lui withregard to thia natoie. This motioQ is 
excited either bj the mere effort of the body expanding 
itaelf when inflamedi or by the asaisting effort of the crude 
spirit, which escapes rapidly from fire, and bnrsts violenily 
from the snrroonding flame aB from a priaon. The school, 
however, and common opinion only consider the first effort; 
for men think that they are great philoeophers when they 
aesert that flame, from the form of the element, is endowed 
with a kind of aecessitj of occapying a greater space than 
tbe same body had occupied when in the form of powder, 
and that thence proceeds the motion in qnestion. In the 
meantime thej do not observe, that althongh this may be 
tme, on the snpposition of flame being generatedf yet the 
generation may be impeded by a weight of sofficient force 
to compress and soffocate it, so that no such necessity exists 
as they assert. They are right, indeed, in imagining that 
the expansion and the conseqaeot emission or removal of 
the opposing body, is necessary if flame be once generated, 
bnt such a necessity is avoided if the solid opposing mass 
snppress the flame before it be generated; and we in faot 
see that flame, especially at the moment of its generatioa, 
is mild and gentle, and requires a hoUow space where it 
can play and try its force. The great violence of the effect, 
therefore, cannot be attribnted to this cause; bat the trath 
is, that the generation of these exploding flames and flery 
blasts arises from the conflict of two bodies of a decidedly 
opposite natare — the one very inflammable, as is the sal- 
phur, the other having an antipathy to flame, namely, the 
crade spirit of the nitre; so that an extraordinary conflict 
takes place while the sulphar is becoming inflamed as far 
as it can (for the third body, the willow charcoal, merely 
incorporates and conveniently unites the two others), and 
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the spirit of nitre is eBcapingi as far also aa it can, and at 
the same time expanding itself (for air, and all crude sub- 
Btanoes, and water are expanded by heat), fanning tbus, 
in every direction, the flame of the solphar by its eecape 
and violenoe, joat as if by invisible bellows. 

Two kinds of instances of the croes might here be used 
— the ooe of very inflammable substances, such as sulphur 
and camphor, naphtha and the like, and their compounds, 
which take fire more readily and easily than gunpowder if 
left to themselves (and this shows that the effort to catch 
fire does not of itself produce such a prodigious effect); the 
other of substances which avoid and repei flame, such as all 
salts; for we see that when they are cast into the fire, the 
aqueouB spirit escapes with a crackling noise before flame 
is produced, which also happens in a less degree in sti£ 
le&ves, from the escape of the aqueous part -^efore the oiiy 
part has caught fire. This is more particularly observed in 
quioksilver, which is not improperly called mineral water, 
and which, without any inflammation, neariy eqaals the 
force of gunpowder by simple ezplosion and expansion, 
and is said, when mized with gunpowder, to increase its 
force. 

Again, let the required nature be the transitory nature 
of flame and its momentaneous eztinction; for to us the 
nature of flame does not appear to be fized or settled, but 
to be generated from moment to moment, and to be every 
instant eztinguished; it being clear that those flames which 
continue and last, do not owe their continuance to the same 
mass of flame, but to a continued succession of new flame 
regulariy generated, and that the same identical fiame does 
not continue. This is easily shown by removing the food 
or source of the flame, when it at onoe goes out. W!e 
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hara ih« two fdlowing cioflBwayB with r^^ard to this 
nature: 

Thifl momentarj natnre eiiher ariBes from the ceasation 
of the eanae which fiist prodnced it, aa in light, sounds, and 
yiolent motiona, aa thej are termed, or flame may be capa- 
ble, bj itB own natorey of dorationy bnt ia anbjected to some 
yiolence from the contrary nataree which Borround it, and 
la destroyed* 

We may therefore adopt the following inatance of the 
cross. We see to what a height the flames riae in great 
conflagrations; for aa the base of the flame becomes more 
extenaive, its vertex is more loftj. It appears, then^ that 
the commencement of the extinction takes place at the 
aidesy where the flame ia compressed by the air, and is ill 
at ease; bnt the centre of the flame, which is untouched by 
the. air and surrounded by flame, continues the same, and 
is not extinguished until compressed by degrees bj the air 
attacking it from the sides. All flame, therefore, is pjra- 
midal, having its base near the source, and its vertex 
pointed from its being resisted bj the air, and not sup- 
plied from the souroe. On the contrarj, the smoke, which 
is narrow at the base, expands in its ascent, and resembles 
an inverted pjrramid, because the air admits the smoke, but 
compresses the flame; for let no one dream that the lighted 
flame is air, since thej are dearlj heterogeneoas. 

The iostance of the cross will be more accurate, if the 
experiment can be made bj flames of different colors. 
Take, therefore, a small metal sconce, and place a lighted 
taperin it, then put it in a basin, and pour a small qaantitj 
of spirits of wine round the sconoe, so as not to reach its 
edge, and ligbt the spirit. Now. the flame of the spirit will 
be blue, and that of the taper jellow; obsenre, therefore, 
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whether the latter (which can eaaily be distingnished from 
the former by its color, for flames do not mix immediately, 
as liqaids do) contiDne pyramidal, or tend more to a globu- 
lar figare, since there is nothing to destroy or compress it 
If the latter resalt be observed, it mast be conaidered aa 
aettled, that flame continues positiyely the aame, while in- 
closed within another flame, and not expoaed to the reaist- 
ing force of the air. 

Let this saffice for t\ie inatances of the cross. We have 
dwelt the longer upon them in order gradaally to teach and 
accustom manJcind to jadge of nature by these instances, and 
enlightening experiments, and not by probable reasons.** 



** These insUooeB, whioh Baooo aoems to eoniider m a great ditoorer^, 
are nothing more than ditJnnetiTe propoeitione combined with dilemnM. In 
propoeing to ezplain an effect, we commeuoe with the enumeration of the dif- 
ferent causes which eeem connected with its production ; then with the aid of 
one or more dilemmas, we eliminate each of the phenomena aoddental to iti 
oompoeition, and oondnd» with attrihuting the eilect to the residue. F6r in- 
Btance, a certain phenomenon (a) is produoed either bj phenomenon (b) or phe* 
nomenon (o); but o cannot be the cause of o, for it is found in d, x, p, neitber 
of which are oonneeted with a. Then the tnie oauae of phenomenon (a) mint 
be phenomenon (b). 

Tbis species of reasoning is liable to several paralogisms, against which 
Bacon has not gnarded his readers, from the verj fset that he itumbled inlo 
tbem unwittinglj himsell Tfae two prinoipal onee are false ezdusimis and 
defeotiTe enumerations. Baoon, in his survej of the oauses whioh are abla 
to ooncur in prodneing the pheoomena of ihe tides, takes no aoeount of tfae 
periodic melting of the Polar ioe, or the ezpansion of water by the idar heat; 
nor does he fare better in his ezdusions. For the attraotion of the planets and 
the progression and retrograde moUon oommunioated bj the earth's diumal re^ 
Intion, oan plalnlj affeet the lea together, and have a simultaneous influenoe 
on its surfaee. 

Bacon is hardlj Jnst or oonsistent in his censure of Bamus; the end d 
whoee diohotomj was onlj to render reasoning bj dilemma, and orueiil 
instanoei, more oertain in tfaeir reenlts, bj redudng tfae dirliiooi wfaldi 
eompoied their parta to two sets of oontradictory propodtions. The afBnn* 
atiye or negatiTe of one would then neoeiiarilj have led to the aoeeptuioe 
or leiledapii of the otfaer.— M. 
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XXXVn. We will treat of the inetanoes of diyorce as 
the flfteenth of onr prerogatiye instances. They indicate 
the separation of natnree of the moet common occarrence. 
They differ, howeyer, from those snbjoined to the accom- 
panjring instancee; for the instances of dirorce point oat 
the separation of a particalar natare from some concrete 
sabstance with which it is osaally foand in conjanction, 
while the hoetile inatances point oat the total separation of 
one natare from another. They difler, also, from the in- 
stances of the cross, becaase they decide nothing, bat oaly 
inform as that the one natare is capable of being separated 
f rom the other. Thej are of ase in exposing false forms, 
and dissipating hastj theories derived from obvions facts; 
so that they add ballast and weighti as it were, to the 
understanding. 

For instancci let the acqnired natares be those foar 
which Telesias terms associates, and of the same familji 
namelj, heat, light, rarity, and mobility, or promptitade 
to motion; jet many instances of dirorce can be discovered 
between them. Air is rare and easily moved, bnt neither 
hot nor light; the moon is light bat not hot; boiling water 
is warm bnt not light; the motion of the needle in the com- 
pass is swift and active, and yet its sabstance is cold, dense, 
and opaqae; and there are many similar examples. 

Again, let the reqaired natares be corporeal natare and 
nataral action. The latter appears incapable of sabsisting 
withoat some bodj, yet may we, perhaps, even here filnd an 
instance of divorce, as in the magnetic motion, which draws 
the iron to the magnet, and hearj bodies to the globe of the 
earth ; to which we maj add other actions which operate at 
a distance. For sach action takes place in time, bj distinct 
moments, not in an instant; and in space, by regolar de- 
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grees and distances. Tbere is, thereforey BOine one moment 
of time and some interval of space, io which the power or 
action is sospended between the two bodies creating the mo- 
tion. Onr consideration, then, is reduced to this, whether 
the bodies which are the extremes of motion prepare or alter 
the intermediate bodies, so that the power advances from 
one extreme to the other bj succession and actaal contact, 
and in the meantime exists in some intermediate body ; or 
whether there exists in reaiity nothing but the bodies, the 
power, and the space? In the case of the rajs of light, 
souods, and heat, and some other objects which operate at 
a distance, it is indeed probable that the intermediate 
bodies are prepared and altered, the more so because a 
qualified medium is required for their operation. But the 
magnetic or attractive power admits of an indiiferent me- 
dium, axid it is not impeded in any. But if that power or 
action is independent of the intermediate bodj, it foUows 
that it is a natural power or action existing in a certain time 
and space without any body, since it exists neither in the 
extreme nor in the intermediate bodies. Hence the mag- 
netic action may be taken as an instance of divorce of cor- 
poreal nature and natural action; to which we may add, as 
a coroUary and an advantage not to be neglected, that it 
may be taken as a proof of essence and substance being 
separate and incorporeal, even by those who philosophize 
according to the senses. For if natural power and action 
emanating from a body can exist at any time and place 
entirely without any body, it is nearly a proof that it can 
also emanate originaliy from an incorporeal substance; for 
a corporeal nature appears to be no less necessary for sup- 
porting and conveying, tban for exciting or generating nat- 
nral action. 
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XX w 111, Nezt follow fiyeolas866 of instances whicli 
we are wont to call by the general term of iDStances of the 
lamp, or of immediate informatioa. They are such as assist 
the senses; for since every interpretation of natare sets oat 
from the senses, and leads, bj a regolar fized and well- 
established road, from the perceptions of the senses to those 
of the anderstanding (which are trae notions and azioms), 
it neoessarily follows, that in proportion as the representa- 
tiFCs or ministerings of the senses are more abandant and 
accorate, everjthing else must be more easy and saccessf aL 

The first of these five sets of instances of the lamp, 
strengthen, enlargei and correct the immediate operations 
of the senses; the second redace to the sphere of the senses 
sach matters as are beyond it; the third indicate the con- 
tinaed process or series of sach things and motions, as for 
the most part are onlj observed in their termination, or in 
periods; the foarth sapply the absolate wants of the senses; 
the fifth ezcite their attention- and observation, and at the 
same time limit the sabtilty of things. We will now pro- 
ceed to speak of them singij. 

XXXIX. In the sizteenth rank, then, of prerogatire 
instances, we will place the instances of the door or gate, 
by which name we designate SQch as assist the immediate 
action of the senses. It is obvious, that sight holds the 
first rank among the senses, with regard to information, 
for which reason we mast seek principally helps for that 
sense. These helps appear to be threefold, either to enable 
it to perceive objects not naturally seen, or to see them from 
a greater distance, or to see them more accurately and dis- 
tinctly. 

We have an ezample of the first (not to speak of spec- 
taoles and the like, which only correct and remove the in* 
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firmitj oi a deficient sight, and tberefore give no furtber 
information) in the latelj invented zniorosoopeay wbiob ez- 
bibit tbe latent and invisible minutisd of sabstanoeS) and 
tbeir bidden formation aad motion, hj wonderfuliy in- 
creasing tbeir apparent magnitnde. By tbeir aasiBtance we 
bebold witb astonisbment tbe accurate form and outline 
of a flea, moss, and animalculiB, as well aa tbeir prerioQsly 
invisible color and motion. It is said, also, tbat an ap- 
parentlj straigbt line, drawn witb a pen or pencil, is dis- 
covered by sucb a microscope to be very uneven and curved, 
because neitber tbe motion of tbe band, wben assisted bj 
a roler, nor tbe impression of inJc or oolor, are really regu- 
lar, altbougb tbe irregularities are so minute as not to be 
perceptible witbout tbe assistance of tbe microscope. Men 
have (as is usual in new and wonderful discoveries) added 
a superstitious remark, tbat tbe microscope sbeds a lustre 
on tbe works of nature, and disbonor on tbose of art, wbich 
only means tbat tbe tissue of nature is mucb more delicate 
tban tbat of art. For tbe microscope is onlj of use for 
minute objects, and Democritus, perhaps, if he bad seen 
ity would bave exulted in tbe thougbt of a means being 
discovered for seeing his atom, whtch he affirmed to be 
entirely invisible. But tbe inadequacy of tbese micro- 
scopes, for the observation of any but the most minute 
bodies, and even of tbose if parts of a larger body, destrojs 
their utility; for if the invention could be eztended to 
greater bodies, or the minute parts of greater bodies, so 
that a piece of cloth would appear like a net, and tbe 
latent minuti» and irregularities of gems, liquids, urine, 
blood, wounds, and many other things could be rendered 
visible, ihe groatest advantage would, without doubt, be 
derived. 
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We haya ta instonce of tke aecond kind in the telescope» 
diflcovered by the wonderfal exertiona of GhJileo; bj the 
aanstance of which a nearer intercourse may be opened (aa 
bj boats or yessels) between oarselves and the heavenlj 
objects. For bj its aid we are asBured that the Milkj Waj 
ia bat a knot or constellation of small stars, clearlj defined 
and separate, which the ancients onlj coDJectnred to be the 
case; whence it appeani to be capable of demonstration, that 
the spaces of the planetar j orbits (as thej are termed) are 
not qaite destitate of other stars, bat that the heaven b^na 
to glitter with stars before we arrive at the starrj spherCf 
althoagh thej maj be too small to be visible withoat the 
telescope. Bj the telescope, also, we can behold the revolu- 
tioQS of smaller stars roand Japiter, whence it maj be con- 
jectared that there are several centres of motion among the 
stars. 6j its assistance, also, the irregaiaritj of light and 
shade on the moon's sarface is more clearlj observed and 
determined, so as to allow of a sort of selenographj.** Bj 
the telescope we see the spots in the san, and other similar 
phenomena^ all of which are most noble discoveries, as far 
as credit can be safelj given to demonstrations of this 
natare, which are od this account verj sospicioas, namelj, 
that experiment stops at these few, and nothing f arther has 
jet been discovered bj the same method, among objects 
eqaallj worthj of consideratioD. 

We have instances of the third kind in measaring-rods, 
astrolabes, and the like, wEich do Dot enlarge, but correct 
and gaide the sight. If there be other iDstances which assist 



** P^re Shenier first pointed out the spots on the sun^s diak, and by the 
marka which thej afforded him, computed ita revolution to be performed in 
twenlj-flve days and some hours. — Ed. 
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the other senMS in their immediate and indiyidnal action, 
yet if they add nothing f arther to their information they 
are not apposite to oor present porpoee, and we have there- 
fore said nothing of them. 

XL. In the seventeenth rank of prerogatiye instances 
we will place citing instances (to borrow a term f rom the 
tribunals), becaose they cite those things to appear, which 
haye not yet appeared. We are wont also to call them in* 
Toking instances, and their property is that of redncing to 
the sphere of the senses objects which do not immediately 
fall within it. 

Objects escape the senses either from their distance, or 
the intervention of other bodies, or becaose they are not 
calcalated to make an impression apon the senses, or be- 
cause they are not in sufficient quantity to strike the senses, 
or because there is not sufficient time for their acting upon 
the senses, or because the impression is too yiolent, or 
because the senses are previouslj fllled and possessed by 
the object, so as to leave no room for any new motion. 
These remarks applj principallj to sight, and nezt to 
touchi which two senses act extensively in giving informa- 
tion, and that too upon general objects, while the remaining 
three inform us only, as it were, by their iiiimediate action, 
and as to specific objects. 

There can be no reduction to the sphere of the senses 
in the first case, unless in the place of the object, which 
cannot be perceived on account of the distance, there be 
added or substituted some other object, which can excite 
and strike the sense f rom a greater distance, as in the com- 
munlcation of intelligence bj flres, bells, and the like. 

In the second case we effect this reduction by rendering 
those things which are concealed by the interposition of 
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other bodias, and which oannot easily be Udd open, evident 
to the sensee by xneanB of tbat which liee at the surface, 
or proceeda from the interior; thua the state of the body 
ie jadged of bj the pulse, orine, etc. 

The third and fourth caaes itpply to many subjects, and 
the reduction to the sphere of ihe senses must be obtained 
from erery quarter in the investigation of things. There 
are many examples. It is obvious that air, and spirit, and 
the like, whose whole substance is eztremely rare and deli- 
cate, can neither be seen nor touched — a reduction, there- 
fore, to the senses becomes necessary in every investigation 
relating to such bodies. 

Let the required nature, therefore, be the action and 
motioD of the spirit inclosed in tangible bodies; for every 
tangible body with which we are acquainted contains an 
invisible and intangible spirit, over which it is drawn, and 
which it seems to olothe. This spirit being emitted from 
a tangible substance^ leaves the body contracted and dry; 
wheu retained, it softens and melts it; when neither whoUy 
emitted nor retained, it models it, endows it with limbs, 
assimilates, manifests, organizes it, and the like. AU tbese 
points are reduced to the sphere of the seoses by manifest 
effects. 

For in every tangible and inanimate body the inclosed 
spirit at first increases, and as it were feeds on the tangible 
parts which are most open and prepared for it; and when 
it has digested and modifled them, and turned them into 
spirit, it escapes with them. This formation and increase 
of spirit is rendered sensible by the dimination of weight; 
for in every desiccation something is lost in quantity, not 
only of the spirit previously existing in the body, but of 
the body itself, which was previously tangible, and has 
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been reoently changedf for the spirit itMlf has no weight. 
The departure or emiasion of spirit ia rendered sensible in 
the rost of metalSi and other pntrefactions of a like natnrei 
which stop before they arriTe at the radiments of life, which 
belong to the third species of prooess.** In oompact bodies 
the spirit does not find pores and passages for its escapet 
and is therefore obliged to force ont, and drive before it, 
the tangible parts also, which consequentlj protmde, whenoe 
arises rust and the like. The contraction of the tangible 
partSi occasioned bj the emission of part of the spirit 
(whence arises desiccation), is rendered sensible by the in- 
creased bardness of the substance, and stiJI more by the 
&8ureS| contractionsi shrivelling, and folds of the bodies 
thns produced. For the parts of wood split and contractf 
skins become shrivelled, and not onlj that, bat, if the 
spirit be emitted snddenly by the heat of the fire, be- 
come so hastily contracted as to twist and roU them- 
selves np. 

On the contrary, when the spirit is retained, and yet ez- 
panded and excited by heat or the like (which happens in 
solid and tenacioas bodies), tben the bodies are softened, 
as in hot iron; or flow, as in metals; or melt| as in gnms, 
wax, and the like. The contrary effects of heat, therefore 
(hardening some snbstances and melting otbers), are easily 
reconciled,** becanse the spirit is emitted in the former, and 



^ Biwt it Dow weil known to be a chemical oombination of ozjgen with 
the metel, and the metal when niatf acquirei additional weftght His theory 
«i to the generation of animala, it deduced from the erroneoui notion of the 
poeaibili^ of apontaneout generation («8 it wae termed). See the nezt para* 
graph but one. 

* **Limttt ut hio dttreeelt, et htto ttt oera Uqueacit 
Uno eodemque igm.**— Yirg. SoL TiiL 
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agitatad and xeteiaod in the latter; (he latter aotion is that 
of heat and the spirit, the former that of the tangible parta 
themaelTeSt after the spirit^s emiflsion. 

Bat when the apirit is neither entirely retained nor 
emitted, but only striTes and exeroiaes itselfi within itB 
limits, and meets with tangible parts, whioh obey and 
leadily foUow it wherever it leada them, then foilows the 
formation of an oxganio body, and of limbs, and the other 
yital actions of vegetables and animals. These are rendered 
sensible ohiefly hj diligent observation of the first begin- 
nings, and radiments or effects of life in animalcalaB sprang 
from patrefaction, as in the eggs of ants, worms, mosses, 
frogs after rain, etc. Both a mild heat and a pliant sab- 
stance, however, are necessary for the prodaotion of life, 
in order that the spirit maj neither hastily esoape, nor be 
restrained bj the obstinacy of the parts, so as not to be able 
to bend and model them like wax. 

Again, the difference of spirit which is important and 
of effect in many points (as unconnected spirit, brancbing 
spirit, branching and ceilalar spirit, the first of whioh is 
that of all inanimate sabstances, the seoond of vegetablesi 
and the third of animals), is placed, as it were, before the 
eyes by many reducing instances. 

Again, it is clear that the more.reflned tissae and con- 
formation of things (thoagh forming the whole body of 
visible or tangible objects) are neither visible nor tangible. 
Our information, theref ore, 'must here also be derived from' 
reductTon to the sphere of the senses. Bat the most radical 
and primary difference of formation depends on the abun- 
dance or scarcity of matter within the same space or dimen- 
sions. For the other formations which regard the dissimi- 
larity of the parts contained in the same body, and their 
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oollocation aad pontion, ftre secondftrj in compariBon with 
the former. 

Let the reqnired natoie then be the expansion or cohe* 
rence of matter in difierent bodies, or the qnantity of matter 
relative to the dimenaions of each. For there is nothing in 
nature more true than the twofold proposition — ^that nothing 
proceeds from nothing and that nothing is reduced to noth- 
ing, but that the quantam, or sum total of matter, is con- 
stant, and is neither increased nor diminished. Nor is it 
less true, that out of this giyen quantity of matteri there 
is a greater or less quantity, contained within the same 
space or dimensions according to the difference of bodies; 
as, for instance, water contains more than air. So that il 
any one were to assert that a given content of water can 
be changed into an equal content of air, it is the same as 
if he were to assert that something can be reduced into 
nothing. Ou the contrary, if any one were to assert that 
a given content of air can be changed into an equal content 
of water, it is the same as if he were to assert that some* 
thing can proceed from nothing. From this abundance*or 
scarcity of matter are properly derived the notions of 
density and rarity, which are taken in various and pro- 
miscuouB senses. 

This third assertion may be considered as being also 
sufficiently certain; namely, that the greater or less quan- 
tity of matter in this or that body, may, by companson, be 
reduced to calculation, and exact, or nearly exact, propor- 
tion. Thus, if one should say that there is such an accumu- 
lation of matter in a given quanity of gold, that it would 
require twenty-one times the quantity in dimension of spir* 
its of wine, to make up the same quantity of matter, it 
would not be far from the truth. 
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. The acoamulatioQ of matter, howeyer, and ita relatiye 
quantitji are rendered aensible by weight; for weight is 
proportionate to the qaantitj of matter, aa regards the parta 
of a tangible anbstance, bat apirit and its quantity of mat- 
ter are not to be oomputed by weight, which spirit rather 
diminiahea than aagments. 

We have made a tolerably acoorate table of weight, in 
which we have selected the weights and aize of all the 
metals, the principal minerals, atones, liqaids, oils, and 
many other nataral and artificial bodies: a rerj asefal pro- 
ceeding both as r^ards theory and practice, and which is 
capable of reveaiing many anexpected resalts. Nor is this 
of little conseqaence, that it serves to demonstrate tbat the 
whole range of the variety of tangible bodies with which 
we are acqaainted (we mean tolerably olose, and not 
spongy, hollow bodies, which are for a considerable part 
filled with air), does not exceed the ratio of one to twenty- 
one. So limited is natare, or at least that part of it to 
which we are most habitaated. 

' We have also thoogbt it deserving oar indastry, to try 
if we coald arrive at the ratio of intangible or pneamatio 
bodies to tangible bodies, whioh we attempted by the fol* 
lowing contrivance. We took a vial capable of oontaining 
aboat an oance, using a small vessel in order to eSeot the 
sabseqaent evaporation with less heat. We fiUed this vial, 
almost to the neok, with spirits of wine, selecting it as the 
tangible body which, by our table, was the rarest, and con- 
tained a less qoantity of matter in a given spaoe than all 
other tangible bodies whioh are compact and not hollow. 
Then we noted exactly the weight of the liqaid and vial. 
We next took a bladder, containing aboat two pints, and 
squeezed all the air out of it, as oompletely as possiblei and 
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antil tbe aides of the bladder met. We first, however, 
rabbed the bladder gently with oil, so as to make it air- 
tight, by closing its pores with the oil. We tied the blad- 
der tightlj roand the moath of the vial, which we had in- 
serted in it, and with a piece of wazed thread to malce it 
fit better and more tightlj, and then plaeed the yial on 
some hot coals in a brazier. The vapor or steam of the 
spirit, dilated and become a^riform by the heat, gradoallj 
swelled oat the bladder, and stretched it in everj direction 
like a sail. As soon as that was accomplished, we remoyed 
the vial from the fire and placed it on a caipet, that it 
might not be cracked bj the cold; we also pricked the 
bladder immediately, that the steam might not retarn to a 
liqaid state by the cessation of heat, and confoand tbe pro- 
portions. We tben removed the bladder, and again took 
the weigbtof the spirit which remained; and so calcalated 
the qoantity whieh had been converted into vapor, or an 
aSriform shape, and then ezamined how mach space had 
been occapied by the body in its form of spirits of wine in 
the vial, and how mach, on the other hand, had been occa- 
pied by it in its aSriform shape in the bladder, and sab- 
tracted the resolts; from which it was clear that the 
body, thas converted and changed, acqaired an expansion 
of one handred times beyond its former balk. 

Again, let the reqoired natare be heat or cold, of sach 
a degree as not to be sensible f rom its weakness. They are 
rendered sensible by the thermometer, as we described it 
above;** for the cold and heat are not actaally perceived 
by tbe toach, bat heat ezpands and cold contracts the air. 
Nor, again, is that expansion or contraction of the air in 

•• See.Table otDegntB, No. 88. 
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itself Tisiblai but the air when expftnded depressefl the 
water, and when eontracted raises it, which is the fiiat 
xeduction to aight 

Again, let the required natare be die mixtare of bodies; 
namelji how mach aqneouBy oleaginooa or spiritaoasy ashy 
or salt parts thej contain; or, as a particalar example, how 
mach batter, cheeee, and whey there is in milk, and the 
like. Theae things are rendered sensible by artificiai and 
akilfal separations in tangible sabstances; and the natare 
of the spirit in them, thoagh not immediately perceptible, 
is neTcrtheleas discoyered bj the Tarioas motions and 
efforts of bodies. And, indeed, in this branch men have 
labored hard in distillations and artificial separatioas, bat 
with little more saccess than in their other experiments 
now in ase; their methods being mere gaesses and blind 
attempts, and more indastrioas than intelligent; and what 
is worst of all, withoat any imitation or rivalrj of natare, 
bat rather by yiolent heats and too energetic agents, to the 
destraction of anj delicate conformatioD, in which princi- 
pally consist the hidden Tirtaes and sjmpathies. Nor do 
men in these separations ever attend to or observe wbat we 
have before pointed oat; namelj, that in attacking bodies 
by fire, or other methods, many qaalities are superindaced 
by the fire itself, and the other bodies ased to eSect the 
separation, which were not originally in the compoand. 
Hence arise most extraordinary fallacies; for the mass of 
vapor which is emitted from water by fire, for instance, did 
not exist as vapor or air in the water, bat is chiefly created 
by the expansion of the water by the heat of the fire. 

So, in general, all delicate experiments on nataral or 
artificial bodies, by which the genuine are distingaished 
from the adolteratedi and the better from the more com- 
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mo&, shonld be Teferred to this division; for thej bring that 
which is not the object of the senses within their sphere. 
Thej are therefore to be everjwhere diligently sooght after. 

With r^ard to the fifth caose of objects escaping oor 
senses, it is clear that the action of the sense takes place by 
motion) and this motion is time. If, therefore, the motion 
of any bodj be either so slow or so swift as not to be pro* 
portioned to the necessary momentam which operates on the 
senses, the object is not perceived at all; as in the motion of 
the hoar hand, and that, again, of a mosket-balL The mo- 
tion which is imperceptible by the senses f rom its slowness, 
is readily and usuallj rendered sensible bj the accumola- 
tion of motion; that which is imperceptible from its veioc- 
itj, has not as yet been well measared; it is necessary, how- 
ever, that this should be done in Bome cases, with a view to 
a proper investigation of natore. 

The sizth case, where the sense is impeded by the power 
of the object, admits of a redaction to the sensible sphere, 
either by removing the object to a greater distance, or by 
deadening its efiects by the interposition of a mediam, 
which may weaken and not destroy the object; or by the 
admission of its reflection where the direct impression is.too 
strong, as that of the san in a basin of water. 

The seventh case, where the senses are so overcharged 
with the object as to leave no f arther room, scarcely occurs 
except in the smell or taste, and is not of mach consequence 
as regards our present subject. Let what we have said, 
therefore, suffioe with regard to the reduction to the sensi- 
ble sphere of objects not naturally within its compass. 

Sometimes, however, this reduction is not eztended to 
the senses of man, but to those of some other animal, whose 
senses, in some points, exceed those of man; as (with regard 
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to 8ome soentB) to that of the dog, ftnd with regard to light 
exiating imperceptiblj in the air, when not illuminated f rom 
anj extraneous soarce, to the sense of the ioat, the owl, and 
other animals which see by night. For Telesins has well 
observed, that there appears to be an original portion of 
ligbt even in the air itself,** althongh bat slight and meagre, 
and of no ase for the most part to the ejes of men, and 
those of the generalitj of aoimals; because those animals 
to whose senses this light is proportioned can see bj night, 
which does not, in all probabilitj, proceed^from their see- 
ing either without light or bj anj internal light. 

Here, too, we woald observe, that we at present discuss 
onlj the wants of the senses, and their remedies^ for their 
deceptions must be referred to the inquiries appropriated 
to the senses, and sensible objects; except that important 
deception, which makes them define objects in their rela« 
tion to man, and not in their relation to the universe, aod 
which is only corrected by universal reasoning and phi- 
losophy." ^ . 

XLI. In the eighteenth rank of prerogative instances we 
will class the instances of the road, which we are also wont 
to call itinerant and jointed instances. They are such as 
indicate the gradually continued motions of nature. This 



^ Biccati, and ail modeni phjsiciata, discorer some portion of light ia 
ererj body, which seems to coDflrm thepassage in Genesia that assigns to this 
flubetance priorit7 in creatlon. — Ed. 

^ As instances of this kind, whioh the progress of acience since the time 
of Bacon affords, we ma/ cite the air-pump and the barometer, for manifesting 
the weight and elaaticitx of air: the measurement of the yelocitj of light, bjr 
means of the occultatioii of Jupiter^s sateilites and the aberration of the flxed 
stars: the experiments in electridtj and galranism, and in the greater part 
of pneumatic ohemistrj. In all theee casee soientiflo facta are eiidted, which 
sense coold nerer hare rerealed to us.— iSl 
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q>6cie8 of instanoes eaoapes rather our obeenration tlian our 
Benses; for znen are wonderfully indolent npon this subject, 
conaalting natore in a deanltory manner, and at periodio 
intenrals, when bodies ha^e been r^olarlj flnished and 
oompleted, and not during her work. But if anj one were 
desirous of ezamining and contemplating the talents and 
industry of an artiflcer, he would not merely wish to see 
the rude materials of his art, and then his work when fln- 
'ished, but rather to be present while he is at labor, and 
proceeding with his work. Something of the same kind 
should be done ?rith regard to nature. For instance, if any 
one inrestigate the yegetation of plants, he should obsenre 
from the first sowing of any seed (which can easily be done, 
by puUing up everj day seeds which have been two, three, 
or four dajs in the ground, and examining them diligentlj), 
how and when the seed begins to swell and break, and be 
fiUed, as it were, with spirit; then how it begins to burst 
the bark and push out fibres, raising itself a little at the 
same time, unless the ground be very stifi; then how it 
pushes out these fibres, some downward for roots, othefs 
upward for the stem, sometimes also creeping laterally, if 
it find the earth open and more jielding on one side, and 
the like. The same should be done in observing the hatch- 
ing of eggs, where we maj easily see the process of anima* 
tion and organization, and what parts are formed of the 
yolk, and what of the white of the egg, and the like. The 
same may be said of the inquirj into the f ormation of ani- 
mals from putrefaction; for it would not be so humane to 
inquire into perfect and terrestrial animals, bj cutting the 
foetus from the womb; but opportunities maj perhaps be 
offered of abortions, animals killed in hunting, and the like. 
Kature, therefore, must, as it were, be watched, as being 
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more eudly obienrad by night than by day: for contempla' 
tiona of thia kind may be oonsidered aa carried on by 
nighty from the minateneea and perpetoal buming of oar 
wmtoh-light 

The same must be attempted with inanimate objects, 
which we have ourselTes done bj inqoiring into the open- 
ing of liqnidB by fire. For the mode in which water ex- 
panda ia dif^erent from that observed in wine, Tinegar, or 
▼eijaice, and yery differenti again, from that obaerved in • 
milk and oil, and the like; and thia waa easilj seen by boil- 
ing them with slow heat, in a glaaa yesael, throagh which 
the whole may be clearly perceived. Bat we merelj men- 
tion thia, intending to treat of it more at large and more 
closelj when we come to the discoyerj of the latent process; 
for it should alwajs be remembered that we do not here 
treat of things themselyes, bat merely propose examples.** 

XTiTT. In the nineteenth rank of prerogative instances 
we will class supplementary or substitatiye instances, which 
we are also wont to call iDStances of refuge. Thej are such 
as supply information, where the senses are entirelj defl- 
cient, and we therefore have recourse to them when appro- 
priate instances cannot be obtained. This substitution is 

^ The itinenuit ingtances, as well as frontler instances, are casea in whioh 
we are enabled u> trace the general law of continuitj whioh seemt to perrade 
all nature, and which haa been aptlj embodied in the sentence, "natara non 
agit per aaltum." The puranit of thia law into phenomena where ita appllca- 
tion ia not at flrst sight obviouB, has opened a mine of phjaicai diacoTery, and 
led UB to perceive an intimate connection between facta which at flrst seemed 
hostiie to each other. For example, the transparency of gold-leaf, which per- 
mits a bluish-green light to pass through it, is a frontier instance between 
transparent and opaque bodies, by exhibiting a bodj of the glass generallj 
regarded the moet opaque in nature, as still poaaessed of some siiglit degree 
of transparency. It thus prores that the quidity of opacitj is not a ooncraiy 
or antagonistio quality to that of transparency, but only its eztreme iowest 
degree. 
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twofold, eiiher by approzimation or by analogy. For in- 
etance, there is no known medium which entirely prerents 
the effect of the magnet in attracting iron — ^neither gold, 
nor silver, nor stone, nor glass, wood, water, oil/cloth, 
or fibroos bodies, air, flame, or the like. Yet bj accnrate 
experiment, a medium maj perhaps be found which woold 
deaden its efiect, more than another comparatiyelj and in 
degree; as, for instance, the magnet wonld not perhapa 
attract iron through the aame thickness of gold aa of air, 
or the same quantity of ignited as of oold silver, and so on; 
f or we have not oorselvea made the ezperiment, bnt it will 
BafBce as an example. Again, there is no known body 
which ifl not Busceptible of heat, when broaght near.the 
fire; yet air becomes warm much Booner than stone. These 
are examples of substitution bj approximation. 

Substitution by analogy is useful, but less sure, and 
therefore to be adopted with some judgment. It serves to 
reduce that which is not the object of the senses to their 
sphere, not bj the perceptible operations of the impercep- 
tible bodj, but by the consideration of some similar per* 
ceptible body. For instance, let the subject for inquiry be 
the mixture of spirits, which are invisible bodies. There 
appears to be some relation between bodies and their sources 
or support. Now, the source of flame seems to be oil and 
fat; that of air, water, and watery substances; for flame 
increases over the exhalation of oil, and air over that of 
water. One must therefore consider the mixture of oil and 
water, which is manifest to the senses, since that of air and 
flame in general escapes the senses. But oil and water mix 
very imperfectly by composition or stirring, while they are 
exactly and nicely mixed in herbs, blood, and the parts of 
animals. Something similar, therefore, may ,take place in 
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the miztnre of flame and air in spiritaous sabstances, not 
bearing miztare very well by simple coUision, while they 
appear, howeyery to be well mized in the spirits of plants 
and animalfl. 

Again, if the inqairy do not relate to perfect mixtares of 
spirite, bat merely to their composition, as whether they 
easily incorporate with each other, or there be rather (aa an 
ezample) certain winds and ezhalations, or other spiritaal 
bodies, which do not miz with common air, bat only adhere 
to and float in it in globules and drops, and are rather 
broken and poanded by the air, than received into, and 
incorporated with it; this cannot be perceived in common 
air, and other afiriform sabstances, on acconnt of the rarity 
of the bodies, bat an image, as it were, of this process may 
be conceived in such liqnids as qaicksilver, oil, water, and 
even air, when broken and dissipated it ascends in small 
portions throagh water, and also in tbe thicker kinds of 
smoke; lastly, in dust, raised and remaining in the air, in 
all of which there is no incorporation: and the above repre* 
sentation in this respect is not a bad one, if it be first dili- 
gently investigated, whether there can be sach a diflerence 
of natare between spiritaoas sabstances, as between liqaidsi 
for then these images might conveniently be sabstitated by 
. analogy. 

And althoagh we have observed of these sapplementary 
instajices, that information is to be derived from them, when 
appropriate instances are wanting, by way of refage, yet we 
woald have it anderstood, that they are also of great use, 
when the appropriate instanoes are at hand, in order to con- 
firm the information afiorded by them; of which we wili 
speak more at length, when our subject leads us, in due 
course, to the support of induction. 
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XLin. In ihe twentieth rank of preiogatiTe inBtanceB 
we will place laDcing instances, which we are also wont 
(bat for a different reason) to call twitching inatances. We 
adopt the latter name, becauae thej twitch the nnderstand* 
ing, and the former because thej pierce natnrCf whenoe we 
style them occasionallj the instances of DemocritnB.^ 
They are Buch as warn the nnderstanding of the admir- 
able and exqaisite snbtilty of natnre, so that it becomes 
lonsed and awakened to attention, obBervation, and proper 
inqniry; as, for inatance, that a little drop of ink should 
be drawn ont into bo many letters; that silver merelj gilt 
on itB Burface Bhoold be stretohed to Buch a length of gilt 
wire; thata little worm, Buoh as jou maj ftnd on the akin, 
ahould poBBOBB both a apirit and a varied conformation of 
itB partB; that a little Baffron Bhould imbue a whole tub 
of water with ita color; that a little musk or aroma ahould 
imbue a much greater eztent of air with its perfume; that 
a cloud of Bmoke should be raised bj a little incense; that 
Buch accurate difierences of sounds as articulate words 
Bhould be convejed in all directions through the air, and 
even penetrate the pores of wood and water (though thej 
become much weakened), that thej should be, moreorer, 
reflected, and that with such distinctneBS and velocitj; that 
light and.color should for such an eztent and so rapidlj 
pasB through solid bodies, Buch as glass and water, with 
Bo great and so ezquisite a varietj of images, and should 
be ref racted and reflected; ^t the magnet should attract 
through everj deBoription of bodj, even the most oompact; 
but (what is still more wonderf ul) that in all these caseB the 
action of one should not impede that of another in a common 

« AUudtsg to his thooij of stoii». 
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madiaai, rach as sir; and diftt 4here ahoald be bonie ihroiigh 
the air, at the aaiiie time, ao nuui j iinageB of Tiaible objectBi 
ao maiij impalaea of articolatioiif ao manv different per- 
fnmea, aa of the yiolet, roee, etc, beaides cold and heat, 
and magnetic attractiona; all of them, I aay, at once, with- 
ont any impediment from each other, aa if each had ita patha 
and pecnliar paaaage aet apart for it, withoat infringing 
againat or meeting each other. 

To theae lancing inatancea, however, we are wont, not 
withoat aome adrantagey to add thoae which we call the 
limits of aoch inatanoes. Thaa, in the casea we have 
pointed ont, one action does not distnrb or impede an- 
other of a different natore, jet thoae of a similar natare 
aabdae and extingaiah each other; as the light of the san 
does that of the candle, the soand of a caaaon that of the 
roice, a atrong perfome a more delicate one, a powerf al heat 
a more gentle one, a plate of iron betweea the magnet and 
other iron the eSect of the magnet. Bat the proper place 
for mentioning these will be also among the sapports of 
indaction. 

XLIY. We have now spokea of the instances which 
assist the senses, and which are principally of serrice as 
regards information; for information begins from the senses. 
Bat oor whole labor terminates in practice, and as th^ 
former is the beginning, so is the latter the end of oar 
aabject. The following instances, therefore, will be those 
which are chiefij asefal in practice. They are compre- 
hended in two classes, and are seven in namber. We call 
them all bj the general name of practical instances. Now 
there are two defeots in practice, and as manj divisions of 
important inatances. Practice is either deceptive or too 
laborioas. It is generallj deceptive (especialij af ter a dili- 

Digitized by VjOOQIC 



mvuM omANme 281 

gent ezamlDation of natures), on aocount of the power and 
actions of bodies being ill defined and determined. Now 
the powers and actions of bodiea are deflned and determined 
either by space or by timef or by the qoantity at a given 
period, or bj the predominance of energj; and if these fonr 
circamatances be not well and diligentlj considered, the 
Bciences maj indeed be beaatifol in theory, bat are of no 
efiect in praotice. We call the foor instancea referred to 
this class, maihematical inatances and instances of meaaore. 

Practice is laborioas either from the maltitade of inatra* 
ments, or the balk of matter and aabstances reqaisite i^ 
any given work. Those instancea, therefore, are valaablei 
which either direct practice to that which is of most oonae* 
qaence to mankind, or leasen the namber of instramenti 
or of matter to be worked apon. We assign to the three 
instances relating to thia class, the common name of pro- 
pitioos or beneyolent instances. We will now separately 
discass these seven instances, and condade with them that 
part of oar work which relates to the prerogatiye or illas- 
trioas instancea. 

XLY. In the twenty-flrst rank of prerogative instancea 
we will place the instances of the rod or rnle, which we are 
also wont to call the instances of completion or wm iftftrd. 
For the powers and motions of bodies do not act and take 
effect throagh indeflnite and accidental, bat throagh limited 
and certain spaces; and it is of great importanoe to practice 
that these shoald be understood and noted in everj oatare 
which is investigated, not onlj to prevent deception, bat 
to render practice more eztensive and efficient. For it ia 
•ometimes possible to extend these powers, and bring tfie 
diatance, as it were, nearer, as in the example of teleaoopea. 

Many powers act and take effect only by aotaal toaok, as 
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in the percossioQ of bodies, where the one does not remove 
the odiery anlesB the impelling toach the impeiled body. 
Eztemal ftpplications in medicine, as ointment and plasters, 
do not ezeroise their efficacj ezcept when in contact with | 
the bodj. Lastlj, the objecta of toach and taste onlj atrike I 
those senses when in contact with their organs. ' 

Other powers act at a distance, thoagh it be yery small, 
of which bat few have aa jet been noted, althoagh diere \ 
be more than men aaspect; this happens (to take everjday 
inatances) when amber or jet attracts strawB, babbles dis- 
solve babbles, some pargative medicines draw hamors from 
above, and the like. The magnetic power bj which iron 
and the magnet, or two magnets, are attracted together, 
acts within a deflnite and narrow sphere, bat if there be 
anj magnetic power emanating from the earth a little below 
its sarfacCf and affecting the needle in its polarity, it mast 
act at a great distance. 

Again, if there be anj magnetic force which acts bj sjm- 
pathy between the globe of the earth and heavy bodies, or 
between that of the moon and the waters of the sea (as seems 
most probable from the particalar floods and ebbs which 
occar twice in the month), or between the starry sphere and 
the planets, by which thej are sammoned and raised to 
their apogees, these mast all operate at verj great dis- 
tances.'^ 



^ Obeerve the approzimation to Kewton*! theory. Th» aame noiion re* 
peeted still more ciearl/ in the ninth motkm. Kewlon believed that tho 
piaDets might so oonapire as to derange the earth'8 annual reTolution, and to 
eloogate the iine of the apeidea and eilipsia that the earth deacrilies in its an- 
iroal rerolntion ron&d^ the snn. In the suppoaition that all the pianete meet 
cn the same straight lina, Yenus and Uercurjr on one side of the sun, and tho 
earth, moon, ICara, Jupiter and Satum on the stde diametricallj oppoaite; thea 
flatum wonld attraot Jnpiter, Jupiter ICare» ICara the moon, whioh muat In its 
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Again, some oonflagrationB and the kindling of fiames 
take place at verj considerable distances witb particalar 
aabstances, as they report of the naphtha of Babylon* 
Heat, too, insinoates itself at wide distances, as does alao 
cold, 8o that the massea of ice which are broken ott and 
float apon the Northem Ocean, and are borne throagh the 
Atlantic to the coast of Canada, become perceptible bj 
the inhabitants, and strike them with cold from a distance, 
Perf ames also (thoagh here there appears to be always some 
corporeal emission) act at remarkable distances, as is experi- 
enced bj persons sailing by the coast of Florida, or parts 
of Spain, where there are whole woods of lemons, oranges, 
and other odoriferoos plants, or rosemarj and marjoram 
bnshes, and the like. Lastlj, the rajs of light and the im- 
pressions of soand act at eztensive distances. 

Yet all these powers, whether acting at a small or great 
distance, certainlj act within deflnite distances, which are 
well ascertained bj natare, so that there is a limit depend- 
ing either on the mass or qaantitj of the bodies, the vigor 
cr faintness of the powers, or the farorable or impeding na- 
tare of the mediom, all of which shoold be taken into 



tani attrsot the earth in proportioQ to the foroe witii whieh it wm drBwn oot 
of its orbk The reeult oi thia eombiiied aotion wi our planet woold eLongste 
ite ediptic orUt» and eo ftur draw it from the sooroe of heat, as to prodooe an 
intensity of oold deetructiTe to anfanal life. Bnt thia morement wonld imme- 
diately oeaae with iSbe planetary ooncorrence whioh piodnoed it, and the earth, 
hke a compreeeed epring, bound almost aa near to the ann aa she had been 
drawn from % the leaction of te heat on iti aorfaoe betaig aboot aa intense as 
the cold caosed hj the flrat remoTal was seTeve. The earth, ontil it gained iti 
regoiar track, woold thoa altematelj Tibrate between eaeh aide of its orbit^ 
with soceeaaiTO ebangee in its atmosphere, proportional to the sqoare of tfas 
Tariation of fta distanoe from the san. In no plaoe is Bacon'a genios moie 
oonspicooos thaa in theee repeated gueeses at truth. He woold have been a 
itrong Oopefaioan» hisd not Gilbert defeuded the a78tem.-^JEtf. 
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accoant and observed. We mast also note the boundaries 
of violent motionSf anchas miasiles, projectiles, wheels and 
the likey since thej are also manifestly confiDed to certain 
limits. 

Some motions and virtues are to be foand of a directly 
contrarj natare to these, which act in contact bat not at a 
distance; namelj, sach as operate at a distance and not in 
contact, and again act with less force at a less distance, and 
the reTerse. Sight, for instance, is not easily eSective in 
contact, bnt requires a medium and jdistance; althongh I 
rememberharing heard from a person deserving of credit, 
that in being cnred of ^a cataract (which was done by pat- 
ting a small silver needle within the first coat of the eye, to 
remove the thin pellicle of the cataract, and force it into a 
comer of tbe eye), he had distinctly seen the needle moviog 
across the pnpil. Still, tbough this maj be true, it is clear 
that large bodies cannot be seen well or diBtinctlj, nnless at 
the vertez of a cone, where the rajs from the object meet 
at some distance from the eye. In old persoDs the eye sees 
better if the object be moved a little f nrther, and not nearer. 
Again, it is certain that in projectiles the impact is not so 
violent at too short a distance as a little afterward.** Snch 
are the observations to be made on the measnre of motions 
as regards distance. 

There is another measare of motion in space which must 



* Thls is not true exoept when ihe projeetile acquiree greater Teloci^ 
at ererj suoceaeiye instant of ite oourse, which is neTor the case ezoept with 
falllng bodies. Bacon appears to have been led into the opinion from obeerr- 
faig that gunshota pieroe man/ ob]ects at a distance from which thfj' rebound 
when broaght within a certi^ proximity of contact. This apparent inconsist- 
eDcr» bowever, arises from the resistance of the parts of the object» whioh 
Telocitj oombitted with foroe is neosesary to OTeroome.— >AI. 
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Bot be passed over, not relating to piogressiTe bat epherical 
motion — that is, the expansion of^bodies into a greater, or 
their contraction into a lesser aphere. For in our measure 
of this motion we mnst iaqoire what d^ree of compression 
or extension bodies easily and readily admit of, accord* 
ing to tbeir nature, and at what point they begin to resist 
it, 80 as at last to bear it no fnrther — as when an inflated 
bladder ia compressed, it allows a certain compression of 
the air, but if this be increased, the air does not sufier 
it, and the bladder ifi burst. 

We have proved this by a more delicate ezperiment. 
We took a metal bell, of a light and thin sort, such as is 
osed for salt-cellars, and immersed it in a basin of waterp 
80 as to carry the air contained in its interior down with it 
to the bottom of the basin. We had first, however, plaoed 
a small globe at the bottom of the basin, oyer which we 
placed the bell. The result was, that if the globe were 
amall compared with the interior of the bell, the air would 
oontract itself, and be compressed without being forced out, 
but if it were too lai^ for the air readily to yield to it, 
the latter became impatient of the pressure, raised the bell 
partly up, and ascended in bubbles. 

To prove, also, the eztension (as well as the compres- 
sion) which air admits of, we adopted the foUowing method: 
— ^We took a glass ^g, with a small hole at one end; we 
drew out the air by yiolent suction at this hole, and then 
closed the hole with the finger, immersed the egg in water, 
and then remoyed the finger. The air being constrained by 
the efiort made in suction, and dilated beyond its natural 
state, and therefore striying to recoyer and contract itself 
(so that if the egg had not been immersed in water, it would 
haye drawn in the air with a hissing sound), now drew in 
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a suffioient quaiititj of water to allow ihe air to reoover 
ItB former dimeosions.*' 

It is well ascertaiQed that rare bodies (saoh as air) admit 
of considerable contractioQ, as has becQ before obserred; 
bat taQgible bodies (such aa water) admit of it much less 
readilj, and to a less extoQt. We investigated the latter 
poiat bjr the followiQg experimeQt: 

We had a leaden globe made, capable of containing 
about two pintSy wine measure, and of tolerable thickness, 
ao.as to aupport conaiderable pressure. We poured water 
into it through an aperture, which we afterward closed with 
melted lead, as soon as the globe was filled with water, so 
that the whole became perfectly solid. We next flattened 
the two opposite sides with a heayy hammer, which neces- 
sarilj caused the water to occupy a less space, since the 
sphere is the solid of greatest content; and when hammer* 
ing failed f rom the resistance of the water, we made use of 
a mill or press, till at last the water, refusing to submit 
to a greater pressure, exuded like a fine dew through* the 
solid lead. We then computed the extent to which tbe 
original space had been reduced, and concluded that water 
admitted such a degree ol compression when constrained 
by great yiolence. 

The more solid, drj or compact bodies, such as stones, 
wood and metals, admit of much less, and indeed scarcely 
any perceptible compression or expansion, but escape bj 
breaking, slipping forward, or other efforts; as appears in 
bending wood, or steel for watch-springs, in projectiles, 
hammering and manj other motions, all of which, together 



^* This pMsage showt thak the pressure of the ezteinal aimoephere, whidi 
loroee the water into ihe egg, waa not \n Baoon'» tlme understood.— M 
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with their degrees, are to be observed and examined in the 
inyestigation of natare, either to a certainty, or by esti- 
mation, or compariBon, as opportonity permits. 

XLYI. In the twentj-second rank of prerogative in- 
stances we will place the instances of the course, which 
we are also wont to call water instances, borrowing oor 
expression from the water hoar-glasses employed bj the 
ancients instead of those with sand. They are sach as 
measare natare by the moments of time, as the last in- 
stances do by the degrees of space. For all motion or nat- 
nral action takes place in time, more or less rapidly, bat 
still in determined moments well ascertained by natnre. 
Eyen those actions which appear to take efEect saddenlyi 
and in the twinkling of an eye (as we express it), are 
foand to admit of greater or less rapidity. 

In the first plaoe, then, we see that the retam of the 
heayenly bodies to the same place takes place in regalar 
times, as does the flood and ebb of the sea. The descent 
of heayy bodies toward the earth, and the ascent of light 
bodies toward the heayenly sphere, take place in definite 
times,^ according to the oatnre of the body, and of the 
medinm throagh which tt moves. The sailing of ships, 
the motions of animals, the transmission of projectiles, all 

^ We bATe slreftdj «llncled, in a noto preflzed to Uie Bame apfaorisin of the 
fint book» to Kewton*» error ol the abtoluto lightneie oi bodiea. In sp«eking 
egaiD of the Tolatile or splritnal tubstanoes (Aph. xi. b. ii.), whieh he snp- 
poaed with the Platoniita and •ome of the aohoolmen to enter into the compoii- 
tion o< wwj bodj» he aaoribes to tbem a power of leaaening the weight of the 
material ooating in which he anppoMi them indoaed. It wonld appear from 
theae paBaagea and the text thai Baoon had no idea of tbe relatiTe denait^ of 
bodiee, and the eapabilitj which eome haTe to dimlniah the specifio graTitj of 
the heaTier subetanoee bj the dilation of their parte; or if he had, the roTeriee 
in which Arietotle indulged in treating of the eoul, abont the appetenpy of 
bodiee to flj to kindred eabetahoee— flame and epirit to the ekjr, and eolid 
opaqne ettbataneee to tiie earth» mnst haTe Titiatod hie mind.-^JS(i. 
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take plaoe in timee tbe sams of which can be compated. 
With regard to heat, we see that boys in winter bathe 
their handa in the flame without being burned; and con- 
jarers, bj qaiok and regalar movements, OTerturn ▼essela 
fllled with wine or water, and replace them withoat spilling 
the liquid, with aeveral similar instancea. The compres- 
sion, expanaion and ernption of seyeral bodies, take place 
more or less rapidlj, according to the natnre of the bodj 
and its motioni bat atill in definite moments. 

In the explosion of several cannon at once (which are 
aometimes heard at the distance of thirty miles), the soand 
of those nearest to the spot is heard before that of the most 
distant. Even in sight (whose action is most rapid), it is 
clear that a definite time is necessarj for its exertion, 
which is proved bj certain objects being invisible from 
the yelocitj of their motion, such as a musket-ball; for 
the fiight of the ball is too swift to allow an impression 
of its figure to be convejed to the sight 

This last instance, and others of a like natare, haye 
sometimes excited in as a most marrelloas doabt, no less 
than whether the image of the skj and stars is perceived 
as at the actaal moment of its existence, or rather a little 
after, and whether there is not (with regard to the visible 
appearance of the heavenlj bodies) a trae and apparent 
time, as well as a trae and apparent place, which is ob- 
served bj astronomers in parallaxes. It appeared so in- 
oredible to us, that the images or radiations of heavenlj 
bodies coald saddenlj be convejed through such immense 
spaces to the sight, and it seemed that thej oaght rather 
to be transmitted in a definite time/' That doabt, however 

^ BdoMr, a Danish astrooomer, was the llrsk to demonstrate, by oonnectiiig 
the irregularitiee of the ecUpaee of Jupiter'8 aatellites with their diatancea from 
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(as far as regtrcb aay great difference between the trae and 
appareat time), waa aubaeqnentlj completely set at rest, 
wben we oonsidered the infinite Iobs and dimination of 
aize aa regards the real and apparent magnitude of A^star, 
occasioned bj its distance, and at the same time obaenred 
at how great a diatance (at least aixty miles) bodiea which 
are merelj white can be snddenlj seen bj na. For there 
is Do doabt, that the light of the heavenlj bodies not onlj 
far sarpasaes the viyid appearance of whitCi bnt even the 
light of anj flame (with which we are acqaainted) in the 
Tigor of its radiation. The immense Telocitj of the bodies 
themselves, which is.perceived in their dlarnal motion, and 
has so astonished thinking men, that thej have been more 
readj to believe in the motion of the earUii renders the 
motion of radiation from them (marvellous as it is in its 
rapiditj) more worthj of belief. That which has weighed 
most with os, however, is, that if ihere were an j consider- 
able interval of time between the reali^ and the appear- 
ance, the images would often be interrapted and conf ased 
bj cloads formed in the meantime, and similar disturb- 
ances of the mediam. Let this saffice with regard to the 
simple measures of time. 

It is not merel j the absolute, but stUl more the relative 
measure of motions and aotions which must be inquired 
into, for this latter is of great use and application. We 
perceive that the flame of firearms is seen sooner than the 
sound is heard, although the ball must have struck the air 
before the flame, which was behind it, could escape: the 
reason of which is, that light moves with greater velocitj 

tbe aarth, the neoeMify of time lor the propegatioii of light The Idea oeearred 
to DomiBic Oafleini aa weli aa Bacon» bot both allowed tbe diaooferj to alip ont 
of thelr handa.— Ai. 
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than sound. We perceiye, also, that visible images are re- 
ceived by tbe sight with greater rapiditj than they are dia- 
missedy and for this reaaon, a violin string tonched with the 
finger appears doable or triple, becaose the new image is 
receired before the former one ia dismisaed. Hence, also, 
rings when spinning appear globnlar, and a lighted torch, 
borne rapidly along at night, appears to haye a taii. Upon 
the principle of the ineqnality of motion, also, Oalileo at- 
tempted an explanation of the flood and ebb of the sea, 
snpposing the earth to move rapidly, and the water slowly, 
by which meana the water, after accomolating, wonld at 
interrals fall back, as is shown in a vessel of water made 
to move rapidly. He has, however, imagined thia on data 
which cannot be granted (namelj, the eartb's motion), and 
besides, doea not satisfactorilj account for the tide taking 
place everj six boors. 

An example of our present point (the relative measure 
of motion), and, at tbe same time, of its remarkable use of 
which we have spoken, is conspicuous in mines filled with 
gunpowder, where immense weights of earth, buildings, 
and the like, are overthrown and prostrated bj a small 
quantitj of powder; the reason of which is decidedlj this, 
tbat the motion of the ezpansion of the gunpowder is much 
more rapid tban that of gravitj,^* which would resist it, so 
that the former has terminated before the latter has com- 
menced. Hence, also, in missiles, a strong blow will not 
carrj them so far as a sbarp and rapid one. II or could a 
small portion of animal spirit in animals, especiallj in such 



^ The «utbor in the tezt oonfoanda inertness, which is a simple indiiferenoe 
of bodlee to aotion, with grayitr, which is a foroe aoting aimyB in proportioA 
to their densit^. He falls into the same error further on. — Ed, 
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yast bodies as those of the whale and elephant, have eyer 
bent or directed such a mass of body, were it not owing to 
the yeiocitj of the f ormer, and the slowness of the iatter in 
resiBting its motion. 

In short, this point is one of the principal foundations 
of the magic ezperiments (of which we shali presentij 
speak), where a smail mass of matter oyercomes and regn- 
lates a much larger, if there bat be an anticipation of 
motion, by the yelocity of one before the other is pre- 
pared to act. 

Finallj, the point of the first and last shoold be ob- 
seryed in all natural actions. Thns, in an infusion of rhu- 
barb the purgatiye property is first extracted, and then the 
astringent; we haye experienced something of the same 
kind in steeping yiolets in yinegar, which first extracts the 
•weet and delicate odor of the flower, and then the more 
earthy part, which disturbs the perfume; so that if the yio- 
lets be steeped a whole day, a much fainter perfume is 
extracted than if they were steeped for a quarter of an hour 
onlj, and then taken out; and since the odoriferous spirit 
in the yiolet is not abundant, let other and fresh yiolets be 
•teeped in the yin^ar eyery quarter of an hour, as many as 
•ix times, when the inf usion beoomes so strengthened, that 
although the yiolets haye not altogether remained there for 
more than one hour and a half, there remains a most pleas- 
ing perfume, not inferior to the flower itself, for a whole 
year. It must be obseryed, howeyer, that the perfume 
does not acquire its f ull strength till about a month after 
the infusion. In the distillation of aromatic plants macer- 
ated in spirits of wine, it is well known that an aqueous 
and useless phlegm rises first, tben water containing more 
of the spirit, and, lastly, water containing more of the 
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aroma; and manj observations of the like kind, well worthy^ 
of noticei are to be made in distillations. Bat let these 
saffice as examples.** 

^ The ezpernneiits of the iMt two cUasee of inBtances are considered onlj 
in relation to preoUce, end Becon doet not lo mnch as mention their inflnitelj 
greater importenee in the theorelical pert of indnction. The important law cjt 
graTltation in phjsioal aatronomj could never have been demonstrated but hf 
•neh obaerrationa and ezperimenta aa aaaigned aocurate geometrical meaaurea 
to the qoa&titiee oompared. It waa neeeaaar j to determine with predaion the 
demi-diameter of tbe earth» the Telodtj of faUing bodiea at ita inrf^, the dia- 
tance of the moon, and the apeed with which ahe deacribea her orbit» before 
the relation cooJd be diaoovered between the force which draws a stone to the 
groond and that which retaina the moon in her sphere. 

In manj caaea the reault of a nnmber of particular facta, or tbe cdleotiTe 
inatancea rising out of them, can onlj be diacovered bj geometrj, whlch so far 
beoomee neoeaaarj to complete the work of induction. For inatanoe, in the 
oaae of optioa, when light paseea from one tranaparent medium to another, it 
ia refraeted, and the angle which the raj of incidence makes with the super- 
floiea which bounda the two media determinea that which the refracted raj 
makea with the aame superflciee. Now, all ezperiment can do for ua in thia 
oaee is, to determine for anj particular angle of incidenoe the correaponding 
angle of refraction. But with respect to the general mle which in oTerj poe- 
iible caae deducea one of theee anglea from the other, or ezpreaaee the conatant 
and inTariable relatimi whioh aubeista between them, ezperiment gives no direet 
Information. (}eometrj must, consequentlj, be called in, which, when a co • 
itant though unlmown relation sobsista between two anglea, or two ▼arial-j 
qnalitiea of anj kind, and when an indeflnite number ^ valuee of those quanti- 
, tiee are aasigned, f umishes infallible means of disoorering that unknown rela- 
tlon either accuratelj or bj approzimation. In this waj it has been found, 
when the two media remain the aame, the coehies of the abore-mentioned 
anglee have a oonatant ratio to each other. Henoe, when the relations of the 
aimple elements of phenomena are discoTered to afford a geoerai rule which 
will api^j U> anj concrete case, the deductiTe method must be applied, and the 
elementarj principles made through its agencj to aooount for the laws of their 
more oomplez oombinations. The refiecdon and refraotion of light bj the rain 
falling from a cloud opposite to the sun was thought, eren before Kewton's 
daj, to oontain the >brm of the rainbow. This philosopher traosformed a prob* 
able oonjecture into a certain fact when he deduced from the known laws o( 
reflection and refraction the breadth of the colored aroh, the diameter of tfae 
drcle of which it is a part, and the relation of the latter to the place of tbe 
spectator and the sun. Doubt was at once siienced when there came out ol 
his ealculns a combination of the same laws of the simple elementa of <^tioi- 
anawering to the phenomena in nature. — Ed, 
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XLVil. In ihe twenty-tbird rank of prerogative in- 
stances we will plaoe instances of quantitj, which we are 
also wont. to call the dosefl of natuxe (borrowing a word 
from medicine). They are snch as measure the powen by 
the quantity of bodies, and point oat the effect of the qoan- 
tity in the degree of power. And in the first place, some 
powers only subsist in the uniyersal quantity, or such as 
bears a relation to the confirmation and ^abric of the uni- 
verse. Thus the earth is fixed, its parts fall. The waters 
in the sea flow and ebb, but not in the rivers, ezcept by the 
admission of the sea. Then, again, almost all particular 
powers act according to the greater or less quantity of the 
body. Large masses cf water are not easily rendered f oul, 
small are. New wine and beer become ripe and drinkable 
in small skins mnch more readily than in large casks. If a 
herb be placed in a conaiderable quantity of liquid, infusion 
takes place rather than impregnation ; if in less, the reyerse. 
A bath, therefore, and a light sprinkling, produce difierent 
*^ects OQ the human body. Light dew, again, neyer fallsi 
^'Mt is dissipated and incorporated with the air; thus we see 
that in breathing on gems, the slight quantity of moisture, 
like a small cloud in the air, is immediately dissolyed. 
Again, a piece of the same magnet does not attract so much 
iron as tbe whole magnet did. There are some powers 
jwhere the smallness of the quantity is of more ayail ; as in 
boring, a sharp point pierces more readily than a blunt one; 
the diamond, when pointed, makes an impression on glass, 
and the like. 

Here, too, we must not rest contented with a yague 
result, but inquire into the exact proportion of quantity 
reqxdsite for a particular exertion of power; for one would 
be apt to suppose ihat the power bears an exact proportion 

SCIBNCB— VoLaa^l j 
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to the qtiantitj; tbat if a leaden ballet of one ouncey for 
instancey woold fall in a giyen time, one of two oances 
oaght to fall twice as rapidlj, which is most erroDeoos. 
Kor does the same ratio prerail in every kind of power, 
their difference being considerable. Themeasare, there- 
fore, mast be determined by experiment, and not by proba- 
bility or conjectare. 

Lastly, we maat in all oar inyestigations of natare ob- 
serye what qaantity, or doee, of the body is reqaisite for a 
giyen efEect, and mast at the same time be gaarded against 
estimating it at too mach or too little. 

XLYUI. In the twenty-foarth rank of prerogatiye in- 
stances we will place wrestling instances, which we are also 
wont to call instances of predominance. They are sach as 
point oat the predominance and sabmission of powers com- 
pared with each other, and which of them is the inore ener- 
getic and saperior, or more weak and inferior. For the 
motions and efiEects of bodies are compoanded, decom- 
posed, and combined,.no less than the bodies themselyes. 
We will exhibit, therefore, the principal kinds of motions 
or actiye powers, in order that their comparatiye strength, 
and thence a demonstration and definition of the instances 
in qaestion, may be rendered more clear. 

Let tbe first motion be that of the resistance of matter, 
which exists in eyery particle, and completely preyents its 
annihilation; so that no conflagration, weight, pressare, yio- 
lence, or length of time can redace eyen the smallest por- 
tion of matter to nothing, or preyent it from being some- 
thing, and occapying some space, and deliyering itself 
(whateyer straits it be pat to), by changing its form or 
place, or, if that be impossible, remaining as it is; nor can 
it eyer happen that it shoald either be nothing or nowherOb 
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This motion is desigDated by the schools (whioh generally 
name and define everything bj its effects and inconren* 
iences rather than by its inherent cause) bj the aziom, that 
two bodies cannot exist in the same place, or thej call it a 
motion to prevent the penetration of dimensions. It is use- 
less to give ezamples of this motion, since it exists in 
everj bodj. 

Let the second motion be that which we term the motion 
of connection, bj which bodies do not allow themselves to 
be separated at anj point from the contact of another bodj, 
delighting, as it were, in the mutnal connection and contact 
This is called bj the schools a motion to prevent a vacunm. 
It takes place when water is drawn up bj suction or a 
sjringe, the flesh bj cupping, or when the water remaina 
without escaping from perforated jars, unless the mouth be 
opened to admit the air, and innumerable instances of a like 
nature* 

Let the third be that which we term the motion of lib- 
^^f bj which bodies strive to deliver themselves from anj^ 
unnatural pressure or tension, and to restore themselves to 
the dimensions suited to their mass; and of which, also, 
there are innumerable examples. Thus, we have examples 
of their escaping from pressure, in the water in swimming, 
in the air in fljing, in the water again in rowing, and in the 
air in the undulation of the winds, and in springs of 
watches. An exact instance of the motion of compressed 
air is seen in children's popguns, which thej make bj 
scooping out elder-branches or some such matter, and 
forcing in a piece of some pulpj root or the like, at eaoh 
end; then thej force the root or other pellet with a ramrod 
to the opposite end, from which the iower pellet is emitted 
and projected with a report, and that before it is touched 
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bj the other pieoe of root or pellet, or by the ramrod. We 
have examplee of their escape from tensioD, in the motion 
of the air that remains in glaas eggs after suction, in stringSy 
leatber, and cloth, which recoil after tension, unless it be 
long continued. The schools deflne this by the term of 
motion from the form of the element; injudicionsly enoagh, 
since this motion is to be found not only in air, water, or 
fire, but in ererj species of solid, as wood, iron, lead, cIoth| 
parohment, etc., each of wbich has its own proper size, and 
is with difficulty stretched to any other. Since, however, 
tbis motion of libertj is the most obvioas of all, and to be 
seen in an infinite number of cases, it will be as well to dis- 
tinguish it correctly and clearly; for some most carelessly 
confound this with the two others of resistance and connec- 
tion; namely, the freedom from pressure with the former, 
and tbat from tension with the latter, as if bodies when com- 
pressed yielded or expanded to prevent a penetration of 
dimensioDs, and when stretcbed rebonnded and contracted 
themselves to prevent a vacuum. But if the air, wben 
compressed, could be brought to the density of water, or 
wood to that of stone, tbere would be no need of any pene- 
tration of dimensions, and yet tbe compression would be 
much greater tban they actually admit of. So if water 
could be expanded till it became as rare as air, or stone as 
rare as wood, tbere would be no need of a vacuum, and yet 
the ezpansion would be much greater than they actually 
admit of . 

We do not, therefore, arrive at a penetration of dimen- 
sions or a vacuum before tbe extremes of condensation 
and rarefaction, while the motion we speak of stops 
and exerts itself much within them, and is nothing more 
than a desire of bodies to preserve their specific density (or, 
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if it be preferred, their form), and not to desert them sad- 
denly, bnt only to change by degrees, and of their own 
accord. It is, howeyer, much more necessarj to intimate 
to mankind (becaose many other points depend apon this), 
that the violent motion which we call mechanical, and 
Democritas (who, in explaining his primarj motions, is 
to be ranked even below the middling class of philoso- 
phers) termed the motion of a blow, is nothing else than 
this motion of^libertj, namely, a tendency to relaxation 
from compression. For in all simple impolsion or flight 
through the air, the body is not displaced or moved in 
spaoe, until its parts are placed in an annatural state, and 
compressed by the impelling force. When that takes 
place, the difiereot parts urging the other in succes- 
sion, ttab whole is moved, and that with a rotatory as 
well as progressive motion, in order that the parts may, 
by this means also, set themselves at liberty, or more 
readily submit. Let this saffice for the motion in 
question. 

Let the f ourth be that which we term the motion of mat- 
ter, and which is opposed to the last; for in the motion of 
liberty, bodies abhor, reject, and avoid a new size or yol- 
ume, or any new expansion or contraction (for these differ- 
ent terms haye the same meaniog), and striye, with all their 
power, to rebound and resume their former density; on the 
contrary, in the motion of matter, they are anxious to ac- 
quire a new yolume or dimension, and attempt it willingly 
and rapidly, and occasionaliy by a most yigorous effort, as 
in the example of gunpowder. The most powerful, or at 
least most frequent, though not the only instruments of 
this motion, are heat and cold. For instance, the air, if 
expanded by tension (as by suction in the glass egg), strug- 
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gles anxioQslj to restore itBelf ; bat if heat be applied, it 
8trive6| on the contrarj, to dilate itself, and longs for a 
larger volame, regularly passing and migrating into it, as 
into a new form (as it is tormed); nor aftor a certain degree 
of expansion is it anxious to retam, unless it be inyited to 
do so bj the application of cold, which is not indeed a re* 
turn, bat a fresh change. So also water, when confined bj 
compression, resists, and wishes to become as it was before, 
namely, more ezpanded; bat if there happen an intonse 
and continaed cold, it ohanges itself readily, and of its own 
aocord,^into the condensed stato of ice; and if the cold be 
long continaed, withoat any intorrening warmth (as in 
grottoes and deep caves), it is changed into crystal or simi- 
lar mattor, and nerer resames its form. 

Let the fif th be that which we torm the motion of con- 
tinuitj. We do not understand by this simple and primary 
continuit j with anj other bodj (f or that is the motion of 
connection), but the continaitj of a particular bodj in 
itself; for it is most certain that all bodies abhor a solu- 
tion of continuitj, some more and some less, but all par- 
tiallj. In hard bodies (such as stoel and glass) the resist- 
ance to an intorraption of continuitj is most powerful and 
efficacioas, while althoagh in liquids it appears to be faint 
and languid, jet it is not altogether null, but exists in the 
lowest degree, and shows itself in manj experiments, sach 
as bubbles, the round form of drops, the thin threads which 
drip from roofs, the cohesion of glutinous substances, and 
the like. It is most conspicuoas, however, if an attempt 
be made to ppsh this separation to still smaller particles. 
Tbns, in mortars, the pestle produces no effect after a cer* 
tain degree of contusion, water does not penetrate small 
fissures, and the air itself, notwithstanding its subtiitjy 
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does not penetrate the pores of solid ▼esflels at once, bat 
only bj loDg-continaed insinoation. 

Let the sixth be that which we tenn the motion of acqni- 
sition, or the motion of need.*' It is that bj which bodies 
placed among others of a heterogeneons and, as it were, 
hostile natare, if they meet with the meana or opportanity 
of ayoiding them, and nniting themselyes with others of 
a more analogoas natare, even when these latter are not 
cloBely allied to them, immediately aeize and, as it were, 
select them, and appear to consider it as aomething acqaired 
(whence we derive the name), and to have need of theee 
latter bodies. For instance, gold, or any other metal in 
leaf, does not like the neighborhood of air; if, therefore, 
they meet with any tangible and thick sabstance (sach as 
the flnger, paper, or the like), they immediately adhere to 
it, and are not easily tom from it. Paper, too, and cloth, 
and the like, do not agree with the air, which is inherent 
and mixed in their pores. They readily, therefore, imbibe 
water or other liqaids, and get rid of the air. Sagar, or a 
spoDge, dipped in water or wine, and thongh part of it be 
ont of the water or wine, and at some height above it, will 
yet gradaally absorb them.** 

Bence an excellent rnle is derived for the opening 
and dissolation of bodies; for (not to mention corrosiye 
and strong waters, which force their way) if a body can 
be foand which is more adapted, saited, and friendly to 
a given solid, than that with which it is by some necessity 
nnited, the given solid immediately opens and dissolves 

* As Iw as Uus motion reinlts from attrmetion and repnliion, it ii onlj s 
simpl» oonMqn«ncs of the kst two. — Ed. 

* ThMo two eMM aro now reaolTed into the propertj of tbe esplDarx tabM 
snd pffSMnt oolj aDotber taitore tif the law of stUsetioaL--rJBl 
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itself to reoeiye the former, and excludes or removes the 
latter.** Nor is the effect or po?rer of thia motion confined 
to contact, for the electrio energj (of which Qilbert and 
others after him have told so manj fables) is onlj the 
energj excited in a bodj bj gentle friction, and which 
does not endure the air, bat prefers some tangible sabstance 
if there be an j at hand. 

Let the seventh be that whioh we term the motion of 
greater congregation, bj which bodies are borne toward 
masses of a similar natare, for instance, heavj bodies toward 
the earth, light to the sphere of heaven. The schools termed 
this nataral motion, bj a superficial consideration of it, be- 
caase produced bj no external visible agent, which made 
them consider it innate in the sabstances; or perhaps 
because it does not cease, which is little to be wondered 
at, since heaven and earth are alwajs present, while the 
caases and soarces of manj other motions are sometimea 
absent and sometimes present Thej therefore called this 
perpetaal and proper, because it is never interrapted, but 
instantlj takes place when the others are interrapted, and 
thej called the others adscititioas. The former, howeyer, 
is in realitj weak and slow, since it jields, and is inferior 
to the others as long as thej act, anless the mass of the 
bodj be great; and althoagh this motion have so filled 
men's minds, as almost to have obscared all others, jet 
thej know bat little aboat it, and commit manj eriors in 
its estimate. 

Let the eighth be that which we term the motion of 
lesser congregation, bj which the homogeneoas parts in 



** This w 006 of the most iMelul pnctioal meihods in chemistry at the 
present daj. 
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any bod j Beparate thamselyes from ihe heterogeneous and 
unite together, and whole bodies of a aimilar sabstance 
coalesce and tend toward each other, and are Bometimes 
congregated, attracted, and meet, from some distance; thns 
in milk the cream rises after a certaio time, and in wine the 
dregs and tartar sink; which effects are not to be attribnted 
to grayity and levity only, so as to account for the rising 
of some parts and the sinking of others, but much more to 
the desire of the homogeneoas bodies to meet and nnite. 
This motion difiers from that of need in two points: Ist, 
becanse the latter is the stimulaa of a malignant and con- 
trary nature, while in this of which we treat (if there be no 
impediment or restraint), the parts are united by their 
affinity, although there be no foreign nature to create a 
Btraggle; 2dly, because the union is closer and more 
select. For in the other motion, bodies which have no 
great affinity unite, if they can but avoid the bostile body, 
while in this, substances which are connected by a decided 
kindred resemblance come together and are molded into 
one. It is a motion ezisting in all compound bodies, and 
would be readily seen in each, if it were not confined and 
checked by the other affectiona and necessities of bodies 
which disturb the union. 

This motion is usually confined in ihe three foUowing 
manners: by the torpor of ihe bodiep; by the power of the 
predominating body; by external motion. With regard to 
the first, it is certaia that tbere is more or less sluggishness 
in tangible bodies, and an abhorrence of locomotion; so that 
unless excited they prefer remaining contented with their 
aotual state, to placing tbemselves in a better position. 
There are three imeans of breaking through this slnggish- 
nesft— -heat; the actiye power of a similar body; yiyidand 
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powerfal xnotioii. Witb r^ard to the first, heat is, on this 
accounty deflned as that which separates heterogeneoos, and 
draws together homogeneoos substances; a definition of 
the Peripatetics which is justly ridiculed by Gilbert, who 
sajs it is as if one were to define man to be that wbich 
sows wheat and plants vineyards; being only a definition 
deduced from effects, and those but partial. But it is still 
more to be blamed, because those effects, such as tbey arCi 
are not a peculiar property of heat, but a mere accident (for 
cold, as we shall afterward show, does the same), arising 
from the desire of the homogeneous parts to unite; tbe 
heat then assists thexn in breaking through that sluggish- 
ness whicb before restrained their desire. Witb regard to 
the assistance derived from the power of a similar body, it 
is most conspicuous in tbe magnet when armed with steel, 
for it excites in tbe steel a power of adbering to steei, as a 
homogeneous substance, the power of the magnet breaking 
through tbe sluggishness of the steel. With regard to tbe 
assistanee of motion, it is seen in wooden arrows or points, 
which penetrate more deeply into wood than if they were 
tipped with iron, from the similarity of the substance, the 
swiftness of the motion breaking tbrough the sluggishness 
of the wood; of which two last experiments we baye spokea 
above in tbe aphorism on clandestine instances.** 

The confinement of the motion of lesser congregation, 
which arises from the power of tbe predominant body, ia 
shown in the decomposition of blood and urine by cold. 
For as long as these substances are fiUed with the active 
spirit, wbich regulates and restrains each of their component 
parts, as tbe predominant ruler of the whole, the several 

^ S«e Aphorism zxr. 
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di&rent pirti do oot oollect themseWes teparately on ao- 
ooant of the oheek; bat as soon aa that Bpirit haa evapo* 
latedy or haa been choked by the cold, then the decompoeed 
parts unile, according to their naturai deeire. Hence it 
happenSf that all bodies which contain a sharp spirit (aa 
•alts and the like), laat withont decompoeitiony owing 
to the permanent and durable power of the predominating 
and imperioos spirit 

The confinement of the motion of leaBer congregation, 
which ariaea from eztemal motion, is very eyident in tbat 
agitation of bodiea which presenres them from putrefaction. 
For all putrefaction dependa on the oongregation of the 
komogeneoos partSi whencCy by degrees, there enaues a 
eorruption of the fiiBt f orm (aa it ia called), and the gen- 
eration of another. For the deoompoaition of the original 
form, which ia itaelf the union of the homogeneoos parts, 
precedes the putrefaction, which prepares the waj for the 
generation of another. This decompositiony if not inter- 
ruptedy is simple; but if there be yarious obetaoles, putre- 
lactions ensue, which are the rudiments of a new genera* 
tion. But if (to come to our present point) a frequent 
agitation be ezcited bj eztemal moti<m| the motion toward 
union (whioh is delicate and gentlei and requires to be f ree 
from all eztemal influence) is disturbed, and ceases; whioh 
we perceire to be the case in innumerable instances. Tbus, 
the dailj agitation or flowing of water prerents putrefaction; 
winds preyent the air from being pestilent; oorn tumed 
about and shaken in granaries continues clean: in shorti 
OTerything which is eztemallj agitated will with difficultj 
rot intemallj. 

We must not omit that union of the parts of bodies 
which is the principal cause of induration and desiccation. 
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When die ipirit ot moifltare, whioh hm erapoimted into 
epirit, hae escaped fiom a poroiis bodj (sach as wood, 
bone, pafchment, a&d the like), the thicker parte aie drawn 
together, and onited with a greater effort, and indnratioA 
<Hr desiccation ia the conaeqaence; and thia we attribote not 
Bo moch to the motion of connection (in order to prerent a 
Tacaom), aa to thia motion of friendahip and nnimi. 

Union from a distance is rare, and yet ia to be met witii 
in more inatancea than are generally obaerred. We p«r- 
eeiTe it when one babble diMolTes anothWi when medi* 
cines attraet hamora from a aimilarity of Babetancet when 
one string moTCS another in aniaon with it on different 
inatramentSy and the like. We are of <^inion that thia 
motion is Tcrj prcTalent also in animal spirits, bat are 
qaite ignorant of the fact It ia, howcTer, oonspicaoos in 
the magQet, and magnetized iron. While speaking of the 
motioDs of the magnet, we mast plainlj distingaish them^ 
for tbere are foar distinct powers or effects of the magnet 
which shoald not be coofoanded, althoagh the wonder and 
astonishment of manldnd has classed them together. 1. The 
attraction of the magnet to the magnet, or of iron to the 
magnet, or of magnetized iron to iron. 2. Its polaritj 
toward the north and soath, and its Tariation. 8. Its pene- 
tratioQ throagh gold, glass, stone, and all other sabstances. 
4. The commanication of power from the mineral to iron, 
and from iron to iron, without anj commanication of the 
substances. Here, howcTer, we onlj speak of the first. 
There is also a singular motion of attraction between quick- 
silTcr and gold, so that the gold attracts quicksilTer eTen 
when made use of in ointment; and those who work sur- 
rounded bj the Tapors of quicksilTer, are wont to hold a 
piece of gold in their mouths, to collect the exhalatioDS, 
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which would otherwise attack their heada and bones, and 
thifi piece soon grows white.** Let this soffice for the mo- 
tio«, of leseer congrogatioiL 

Let the ninth be the magnetic motiony which, althongh 
of the natore of that last mentioned, yet, when operating 
at great distanoeBy and on great maaeea, deserves a separate 
inqoirj, espeeially if it neither b^n in oontact, as moet 
motions of congregation do, nor end by bringing the aab* 
BtanceB into contact, as all do, but onlj raiae them, and 
make them swell withont an; forther effect. For if the 
moon raise the waterB, or cauae moist sabstances to swell, 
or if the starry sphere attract the planets toward their 
apogees, or the sun confine the planets Mercury aod Venas 
to within a certain distance of his mase;** these motions do 
not appear capable of being claased under either of thoae 
of coDgregation, but to be, as it were, intermediatelj and 
imperfectlj congregative, and thns to form a distinct species. 

Let the tenth motion be that of avoidance, or that which 
is oppoBcd to the motion of lesser congregation, bj which 
bodies, with a kind of antipathj, avoid and disperse, aod 
separate themselves from, or refase to uoite tfaemselves 
with others of a hostile nature. For although this maj 
sometimes appear to be an accidental motion, necessarilj 
attendant npon that of the lesser congregation, because the 
homogeneoas parts cannot unite, unless the heterogeneous 
be first removed and exduded, jet it is still to be classed 
separatelj,** aod considered as a distinct species, becaose, 



** ObBerre thft spproximatioD to Kewton^s theoTy. 

** Tho«6 difEerenoM which are genorated by the masses and respeotiye ^Ht- 
tanoes of bodiea are only differenceB of quantl^, and not specific; conseqnently 
thoae three daaaea ai« 011I7 one.— iSd. 
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in manj ctMS, tha darire of aToidftiiee appaftn \o be more 
mftrked thftn tha* of onion. 

It ift yerj conapicuons in ihe exorementft of ftnimftlft, 
nor leflB, perhftpa, in objeots odiona to pftriicnlftr BenseSi 
.espeoiftlly the smell ftnd tftste; for ft fetid amell is rejected 
bj the noae, ao aa to prodnce a ajmpathetic motion of ez- 
pnlaion at the month of the atomach; a bitter and rongh 
taate ia rejected bj the palate or throat, ao aa to prodnce 
a Bjmpathetic concnaaion and ahiyering of the head. Thia 
motion ia Tiaible alao in other caaea. Thna it ia obsenred 
in some kinda of antiperiataaia, aa in the middle region of 
the air, the cold of which appeaia-to be ocoaaioned bj the 
rejection of cold from tha r^ona of the hearenlj bodies; 
and alao in the heat and combnation obaerred in anbter- 
ranean apots, which appear to be owing to the rejection of 
heat from the centre of the earth. For heat and cold, when 
in Bmall qnantitieBi mntnallj dcBtroj each other, while in 
larger qnantitieB, like armies eqnallj match^dy thej remove 
and eject each other in open conflict. It is eaid, also that 
cinnamon and other perfnmes retain their odor longer when 
placed near priyies and fonl places, becanse thej will not 
nnite and miz with stinks. It is well known that quick- 
silyer, which would otherwise reunite into a complete mass, 
is preyented from so doing bj man's spittle, pork lard, tur- 
pentine and the like, from the little afBuiitj of its parts with 
those substances, so that when surrounded bj them it draws 
itself back, and its ayoidance of theae intenrening obstacles 
is greater than its desire of renniting itself to its homoge* 
neous parts; which is what thej term the mortification o£ 
quicksilyer. Again, the dilEerence in weight of oil and 
water is not the onlj reason for tbeir refusing to mix, but 
it is also owing to the little affinitj of the two; for spirits 
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of wine, which are lighter than oil, mix rery irell wikk 
water. A very remarkable instance of the motion ia quea- 
tion iB seen in nitre, and crade bodies of a like naturei 
which abhor flame, as may be observed in gnnpowder, 
quicksilver and gold. The avoidance of one pole of the 
magnet by iron is not (as Gilbert has well ob8erved)| 
atrictlj speaking, an avoidance, bnt a conformity, or al- 
traction to a more oonvenient sitaation. 

Let the eleventh motion be that of aaflimilation, or self* 
mnltipUcation, or simple generation, by which latter term 
we do not mean the simple generation of integral bodiee, 
such as plants or animals, bat of homogeneoas bodies. 
By this motion homogeneous bodies convert those which 
are allied to them, or at least well disposed and prepared, 
into their own sabstance aod natnre. Thos flame moiti* 
plies itself over vapors and.oily sabstances and geoerates 
fresh fiame; the air over water and watery sabstances mol- 
tiplies itself and generates fresh air; the vegetable and ani* 
mal spirit, over tbe thin particles of a watery or oleaginoos 
spirit contained in its food, multiplies itself and generates 
fresh spirit; the solid parts of plants and animals, as the 
leaf, fiower, the flesh, bone and the like, each of tfaem 
assimilate some part of the jaices contained in their food, 
and generate a saccessive and daily -sabstance. For let 
none rave with Paracelsas, who (blinded by his distilla* 
tions) would have it, that nntrition takes place by mere 
separation, and that the eye, nose, brain and liver lie con- 
cealed in bread and meat, the root, leaf and fiower, in the 
jaice of the earth; asserting that jast as the artist bringg 
out a leaf, fiower, eye, nose, hand, foot and the like, from 
a rude mass of stone or wood by the separation and rejec- 
tioD of what is saperfiuous; so the great artist within os 
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bringB oQt ovr terenl Urnbs and parta bj aeparation and 
xejeotion. But to leare auoh trifling, it ia moet oertain that 
all the parts of yegetablee and animala, aa well the homo- 
geneoua as organio» first of all attraot those juioes eontained 
in their food, whieh are nearly common, or at least not yery 
differenty and then aaaimilate and conyert them into their 
own nature. Nor doee this asaimilation, or simple genera- 
tion, take place in animated bodies onlj, but the inanimate 
also participate in the same propertj (as we have observed 
of flame and air), and that languid spirit, which is contained 
in erery tangible animated substance, is perpetually worlc- 
ing upon the coarser parts, and converting them into spirit, 
which afterward is ezhaled, whcDce ensues a diminution of 
weight, and a desiccation of whioh we haye spoken else- 
where.** 

Nor should we, in speaking of assimilation, neglect 
to mention the accretion which is usuallj distinguished 
from aliment, and which is obseryed when mud grows into 
a mass between stones, and is conyerted into a stony sub* 
stance, and the scaly substance round the teeth is conyerted 
into one no less hard than the teeth themselyes; for we are 
of opinion that there exists in all bodies a desire of assim- 
ilation, as well as of uniting with homogeneous masses. 
Each of these powers, howeyer, is confined, although in 
different manners, and should be diligentlj inyestigated, 
because thej are connected with the reyiyal of old age. 
Lastlj, it is worthj of obseryation, that in the nine 
preceding motions, bodies appear to aim at the mere 
preseryation of their nature, while in this tbej attempt 
its propagation. 

* 8se tb(B dtiiig instoDcts, Aphorism xL 
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Let the twelfih motion be that oi ezoitemeat» whiidi 
mppears to be a apecieB of the last, and ia Bometimes men- 
tioned bj qb under that name. It \b^ like that, a difia- 
sive, commumcatiye, transitiye and multiplying motion; 
and they agree remarkably in their effect, althongh they 
difEer in their mode of action, and in their anbjeot matter. 
The former proceeds imperioaBly and with authoiity; it 
orders and compels the assimilated to be conyerted and 
changed into the assimilating body. The Utter proceeda 
by art, insinuation and stealth, inviting and dispoeing the 
excited toward the nature of the exciting bodj. The for- 
mer both multiplies and transforma bodies and Bubetances; 
thu8 a greater quantitj of fiame, air, spirit and fleah is 
formed; but in the latter, tfae powors onlj are multiplied 
and changed, and heat, the magnetic power, and putrefac- 
tion, in the above instances, are increased. . Heat does not 
difiase itself when heating other bodies bj anj communica- 
tion of the original heat, but onlj bj excitiug the parts of 
the heated bodj to that motion which is the form of heat, 
and of whtch we spoke in tbe first vintage of the nature 
of heat Heat, therefore, is excited much less rapidlj and 
readilj in stone or metal than in air, on account of the in^ 
aptitude and sluggisbness of those bodies in acquiring that 
motion, so that it is probable, that there maj be some sab- 
stances, toward the centre of the earth, quite incapable d 
being heated, on account of tbeir densitj, which maj de- 
prive them of the spirit bj which the motion of excitement 
is asaallj commenced. Thas also the magnet creates in the 
iron a new disposition of its parts, and a conf ormable mo- 
tion, without losing anj of its virtue. So tbe leaven of 
bread, jeast, rennet and some poisons, excite and -invite 
successive and continued motion in dough, beer, cheese or 
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ihe hamaa body; not so muoh from the power of the 
ezcitingy as the predkpoeitioii mnd yielding of tbe excited 
body. 

Let the thirteenth motion be that of impressiony which 
ie alao a speciea of motion of aaaimilation, and the most 
anbtile of diffoaive motions. We hare thooght it right, 
bowerer, to consider it aa a diatinct apecies, on acconnt of 
its remarkable difference from the last two; for tbe simple 
motion of aaaimilation transforma the bodies themselTes, so 
ihat if jou remore the first agent, you diminish not the 
effect of those which succeed; thus, neither the first light- 
ing of flame, nor the first conTersion into air, are of any 
importance to the flame or air nezt generated. So, alsO| 
ihe motion of ezcitement still continues for a considerable 
time after the remoTal of the first agent, as in a heated 
body on the remoTal of the original heat, in tbe ezcited 
iron on the remoTal of the magnet, and in the dough on 
ihe remoTal of the leaTen. But tbe motion of impression, 
although diffusiTe and transitiTe, appears, neTertheless, to 
depend on tbe first agent, so that upon the remoTsl of the 
latter the former immediately fails and perishes; for which 
reason aiso it takes effect in a moment, or at least a Tery 
short space of time. We are wont to call the two former 
motions the motions of the generation of Jupiter, because 
when bom tbey continue to ezist; and the latter, the mo* 
tion of the generation of Satum, because it is immediately 
dcTOured and absorbed. It may be seen in three instances: 
1, in the rays of ligbt; 2, in tbe percussions of sounds; 8, 
in magnetic attractions as regards communication. For, on 
the remoTal of ligbt, colors and all its otber images disap- 
pear, as on tbe cessation of tbe firet percussion and the 
Tibration of the body, sound soon fails, and although 
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•oiinds are agitated bj the ^ad, like wareSf jet it is 
to be obBerved, that the same soand does not last daring 
the whole time of the reyerberation. Tbos, when a bell 
is Btrucky the eound appears to be continaed for a consid- 
erable time, and one might easilj be led into the miatake 
of 8upposing.it to float and remain in the air doring the 
whole time, which is most erroneoas.** For the reverbera- 
tion is not one identical soand, bat the repetition of sonnds, 
which is made manifest bj stopping and confining the sono- 
roos bodj; thas, if a bell be stopped and held tightlj, so 
as to be immovable, tiie aoand fails, and there is no further 
reTerberatioD, and if a muaical string be touched after the 
first Tibration, either with the finger (as in the harp), or a 
quill (as in the harpsichord), the sound immediatelj oeases. 
If the magnet be remoTcd the iron fall6. The moon, bow- 
eTcr, cannot be remoTcd from the sea, nor the earthjfrom a 
heaTj faliing bodj, and we^can, therefore, make no ezperi* 
ment upon them; but the caae is the same. 

Let the fourteenth motion be that oonfiguration or po- 
■ition, bj which bodies appear to desire a peculiar situa* 
tion, collocation, and configuration with oihen, rather than 
union or separation. This is a Tcrj abstruse ootion, and 
has not been well iuTestigated; and, in some instances, 
appeais to occur almost without anj cause, although we 



•* ArittoUe^t doetriM, that mmaA takes pUoe wh«i bodlM slriko tho slr» 
wliSoh tho nodoni toionoe of «coottioo haa eomplotoly ootnhliohod. wm r^Joeled 
hj Becon is a tfoetlio upon the eaae eub|oct: '*Tbe oollieion or thruethig ol 
alr/' he eejo» ^Srhioh Ihey will hsTe to be the oenee of eound, noither deoolM 
tbo fonn Bor the leient prooeee of eound, bot le s t«nn of Ignoreiioe end oC 
snperaeiel oontempUtion.** To get ont oC the dlffiealtf» he betook himeelf «o 
hle thoorj of epirite, e epedei of phenomene whieh he oonatenUj IntrodnoM 
to glye himeelf the tir of ezplaining tiiSnge he ooald nol nBderitend» or woolA 
not ateit 1900 Uio hjpotheaia of hia i 
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be miBtakeD in SQpposiDg this to he really the case. For 
if it be asked, why the heaveDs revolve f rom east to west^ 
rather thaa from west to eaat, or why thej tarD od poles 
sitoate Dear the Bears, rather thaa ronDd OrioD or any 
other part of the heaveD, sach a qaestioa appears to be 
DoreasoDable, siace these pheDomeaa shoald be received as 
determiaate aad the objects of oar experieoce. There are, 
iodeedy some altimate aad self-existiDg pheDomeaa ia aa- 
tare, bat those which we haye jast meatioDed are oot to 
be referred to that class: for we attribate them to a cer- 
taiD harmoay aad coDseat of the uaiyerse, which has oot 
yet beea properly obserred. Bat if the motioa of the 
earth from west to east be allowed, the same questioD may 
be put, for it mast also revolve roaud certaia poles, aad 
why shoald they be placed where they are, rather than 
elsewhere? The polarity aad variatioa of the aeedle come 
aader oar preseat head. There is also observed ia both 
Datoral aad artificial bodies, especially solids rather than 
flaids, a particular coUocatioD aad positioD of parts, resem- 
bliag hairs or flbres, which sfaoald be diligeatly iayesti- 
gated,^ siace, without a discovery of them, bodies caoDot be 
coDveaieDtly coDtrolled or wrought apoD. The eddies ob- 
servable in liquids by wbich, whea compressed, they sac* 
cessively raise difierent parts of their mass before they cao 
escape, so as to eqaalize the pressure, is more correctlj 
assigaed to the motioD of liberty. 

Let the flfteenth motioD be that of traasmissioD or of 
passage, by which the powers of bodies are more or less 
impeded or advaDced by the mediam, according to the 
nature of the bodies and their eSective powers, aad also 
accordiag to that of the medium. For one medium ia 
adapted to light, aDOther^ to souad, aaother to heat aad 
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oold, another to magiietic action, and ao on with regard 
to the other actions. 

Let the sixteeoth be that which we term the rojal or 
politioal motion, bj which the predominant and governing 
parts of anj bodj check, snbdae, redace, and regnlate the 
others, and force them to anite, separate, stand still, move, 
or assame a certain position, not from anj incUnation of 
their own, bat according to a certain order, and as best 
aaits the convenience of the governing part, ao tbat there 
18 a aort of dominion and civilgovernment ezercised bj 
the raling part over ita sabjects. The motion is verj con- 
apicaoas in the spirits of animals, where, as long as it is in 
f orce, it tempers all the motions of the other parts. It is 
foand in a less degree in other bodies, as we have observed 
in blobd and ariDC, which are not decomposed antil the 
spirit, #hich mized and retained their parts, has been 
emitted or eztingaished. Nor is this motion pecaliar to 
spirits onlj, althongh in most bodies the spirit predomi- 
nates, owing to its rapid motion and penetration; for the 
grosser parts predominate in denser bodies, which are not 
filled with a qaick and active spirit (sach as ezists in 
qaicksilver or vitriol), so that anless this check or joke be 
thrown off bj some contrivance, there is no hope of anj 
transformation of snch bodies. And let not anj one sap- 
poee that we have f oi^otten oar sabject, becaase we speak 
of predominance in this classification of motions, which is 
made entirelj with the view of assisting the investigation 
of wrestling instances, or instances of predominance. For 
we do not now treat of the general predominance of motions 
or powers, bnt of that of parts in whole bodies, which con» 
stitntes the particalar species here considered. 

Let the seventeenth motion be the spontaneoos motion 



Digitized by 



Gdogle 



264 NOVUM OEGANUM 

ot reTolatioD,'by which bodies having a tendenoy to move, 
and placed in a favorable sitnation, enjoy their pecaliar 
natare, paraning themselves and nothing else, and seek- 
ing, as it were, to embrace themselves. For bodies seem 
either to move withoat any limit, or to tend toward a limit, 
arrived at which tbey either revolve according to their 
pecaliar natare, or rest. Those which are favorably sita- 
ated, and have a tendency to motion, move in a circle with 
an etemal and anlimited motion; those which are favor* 
ably sitaated and abbor motion, rest. Those which are 
not favorably sitaated move in a straight line (as their 
shortest path), in order to anite with others of a congenial 
natare. This motion of revolntion admits of nine difEer- 
ences: 1, with regard to the centre aboat which the bodies 
move; 2, the poles roand which they moye; 8, the circom- 
ference or orbit relatively to its distance from the centre; 
4, the velocity, or greater or less speed with which they 
revolve; 6, the direction of the motion as from east to 
west, or the reverse; 6, the deviation from a perfect circle, 
by spiral lines at a greater or.less distance from the centre; 
7, the deviation from the circle, by spiral lines at a greater 
or less distance from the poles; 8, the greacer or less dis* 
tance of these spirals from each other; 9, and lastly, the 
variation of the poles if they be movable; which, however, 
only aflfects revolation when circular. The motion in qaes- 
tion is, according to common and long-received opinion, 
considered to be that of the heavenly bodies. There ex- 
ists, however, with regard to this, a considerable dispute 
between some of the ancients as well as modems, who have 
attributed a motion of revolution to the earth. A much 
more reasonable controversy, perhaps, exists (if it be not a 
matter beyond dispute), whether the motion in question (on 
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the hypothesis of tke earth^s being fized) is eonflned to the 
heavens, or rather deeceQds and ia commimicated to the air 
and water. Tbe rotation of misailes, as in darta, mualcet- 
ImJIb, and the lilce, we refer entirelj to the motion of libertjr. 

Let the eighteenth motion be that of trepidation,** to 
which (in the seDse aasigned to it by astronomers) we do 
not give much credit; bnt in oor serioos and general search 
after the tendencies of natnral bodies, this motion occurs, 
and appears worthj of forming a distinct species. It is the 
motion of an (as it were) eternal captivity; when bodies, 
for instance, being placed not altogetber according to their 
nature, and yet not ezactlj ill, constantlj tremble, and are 
restless, not contented with their position, and jet not dar- 
ing to advance. Such is the motion of the heart and pulse 
of animals, and it must necessarilj occur in all bodies which 
are situated in a mean state, between conveniences and 
inconveniences; so that being removed from their proper 
poeition, thej strive to escape, are repulsed, and again 
oontinue to make the attempt. 

Let the nineteenth and last motion be one which can 
Bcarcelj be termed a motion, and jet is one; and which we 
maj call the motion of repose, or of abhorrence of motion. 
It is bj this motion that the earth stands bj its own weighti 
while its eztremes move toward the middle, not to an im« 
aginarj centre, but in order to unite. It is owing to the 
same tendencj, that all bodies of considerable densitj 
abhor motion, and their onlj tendencj is not to move, 
which nature thej preserve, although ezcited and urged 



** The moUon of trepidation, m Baoon cftlls it, was attributed bj the anoie&t 
•atroDomera to the eigbt Bpheres, relatiTe to the preoeeaion of the eqninoatea. 
Ckdiieo was the flnt to obaenre thia kind of lunar motion.— AL 
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iii a varietjr of waya to motion. Bat if they be compelled 
to move, yet do they alwaya appear anxioas to recover 
their former state, aod to oeaae f rom moticm, in which re* 
speot they certainly appear actiye, and attempt it with sufi- 
eient awiftneaa and rapidity, as if fatigued, and impatieat 
of delay* We can only haye a partial representation of 
this tendency, becanse with as every tangible sabstance is 
not onlj not condensed to the utmost, but even some spirit 
is added, owing to the aotion and concocting influence/or 
tbe heayenlj bodies. 

We have now, therefore, exhibited the species, or sim- 
ple elements of the motdons, tendencies, and actiye powers, 
which are most unirersal in nature; and no small portion 
of natural science has been thus sketched out. We do not, 
howerer, denj that other instances can perhaps be added, 
and our diyisions changed according to some more natural 
order of things, and also reduced to a less number; in wtft :h 
respect we do not allude to any abstract classi&cation, as^ if 
one were to say, that bodies desire the preservation, cislJ- 
tation, propagation, or fruition of their nature; or, that 
motion tends to the preservation and benefit either of tlie 
universe (as in the case of those of resistance and coniix > 
tion), or of eztensiye whol6s, as in the case of those of the 
greater congregation, revolution, and abhorrence of motion, 
or of particular forms, as in the case of the others. J r 
although such remarks be just, yet, unless thej termiiit.«tf 
in matter and construction, according to true definitions, 
thej are speculative, and of little use. In the meantime, 
our classification will suffice, and be of much use in the 
consideratioQ of the predominance of powers, and exani' 
ing the wrestling instances which constitute our prei^ii6 
subject. 
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For o£ the motioiiB here laid down, aome are qaite in- 

vincible, aome more poweriul than othen, whioh they oon« 

.fine, check, and modify; others extend to a greater distanoe, 

.othera are more immediate and awifti others strengthen, 

increase, and acoelerate the reat 

The motion of resistance is moat adamantine and invin- 

cible. We are jet in doubt whether sach be the nature of 

thatof connection; for we cannot with oertainty determine 

.. whether there be a vacuum, eitber extensive or intermixed 

with matter. Of one thiDg, however, we are satisfied, that 

.the reason assigned bj Leucippus and Democritus for the 

introduction of a vacuum (namely, ^that the same bodies 

could not otherwise comprehend, and ftll greater and less 

spaces) is false. For there is clearlj a folding of matteri 

bj which it wraps and unwraps itself io space within cer- 

tain limits, without the intervention of a vacuum. Nor is 

lere two thousand times more of vacuum in air than in 

jold, as there should be on this hjpothesis; a fact demon* 

itrated bj the verj powerf ul energies of fluids (which would 

^otherwise float like fine dust in t^cuo), and manj other 

iproofs. The other motions direct, and are directed bj each 

>ther, according to their strength, quantitj, excitement, 

emission, or the assistance or impediments thej meet with. 

For instance; some aimed magnets hold and support 

'ron of sixtj times their own weight; so far does the mo- 

ioD of lesser congregation predominate over that of the 

greater; but if the weight be increased, it jields, A lever 

of a certain strength will raise a given weight, and so far 

the motion of libertj predominates over that of the greater 

oongr^ation, but if the weight be greater, the former 

motion jields. A piece of leather stretched to a oertain 

point does not break, and so far the motion of oontinuitj 

SOIBKOE— Vol. S9 -12 
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predominataB orer that of tensioQ, bat if ihe tensioQ be 
greater, the leather breaks, and the motioQ of coQtiQuitj 
yieldi. A certaio qoaQti^ of water flows throagh a chiok, 
aQd 80« far the motion of greater coQgregatioQ predomiQates 
oyer that cl continm^, bnt if the chink be smaller it yieldfi* 
If a mnaket be charged with ball aQd powdered snlphnr 
aloQC, aQd flre be applied, the ball ia Qot discharged, in 
which case the motion of greater congregation overcomes 
that of matter; bnt when gnnpowder is nsed, the motion of 
matter in the snlphnr predominates, being assisted bj that 
motion, and the motion of avoidance in the nitre; and so 
of the rest. For wrestling iostaQces (which show the pre- 
domiQaQce of powers, aQd Iq what manQcr aQd proportioQ 
thej predominate and jield) mnst be searched for with 
active and indnstrions diligence. 

The methods and natnre of tliis jielding mnst also be 
diligentlj ezamined, as for instance, whether the motioDS 
completelj cease, or exert themselyes,^ bnt are coQStrained. 
For Iq the bodies with which we are acqnainted, there is no 
real but an apparent rest, either in the whole or in parts. 
This apparent rest is occasioned either bj eqnilibrinm, or 
the absolute predominance of motions. Bj eqnilibrium, 
as in the scales of the balance, which rest if the weights 
be eqnal. Bj predominance, as in perforated jars, in which 
tbe water rests, and is preyeQted from falling bjthe pre 
domiQaQce of the motioQ of couQectioQ. It is, however, to j 

be observed (as we have said before), how far the jielding 
motioQS exert themselves. For if a man be beld stretcbed 
ont OQ the ground agaiust his will, with arms aQd legs 
'bonnd down, or otherwise conflned, and jet strive with all 
his power to get up, the struggle is not the less, although 
ineffectuaL The real state of the case (namelj, whether 
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the yieldiiig motion be, as it were, aimihilated by tbe pre- 
dominance, or there be ratber a contiaaed, although an in- 
Tisible eSort) will, perhaps, appear in the concorrence of 
motiona, although it eacape our notice in their conflict 
For instance: let an experiment be made with musketa; 
. whether a musket-ball, at its utmost range in a straight 
line, or (as it is commonlj called) point-blank, strike with 
less force when projected upward, where the motion of the 
blow is simple, than when projected downward, where 
the motion of gravity concurs with the blow. 

The rules of such iDstaDces of predominance as occur 
should be coUected: such as the foliowing; the more gen- 
eral the desired advantage is, the stronger will be the mo- 
tion; the motion of connection, for instance, which relates 
to the intercourse of the parts of the univense, is more 
powerful than that of gravity, which relates to the inter- 
course of dense bodies onlj. Agaio, the desire of a private 
good does not in general prevail against that of a public 
one, ezcept where the quantities are small. Would that 
Buch were the case in civilmattersl 

XLIX. In the twenty-flfth rank of prerogative instances 
we will place suggesting instanees; such as suggest, or point 
out, that which is advantageous to mankind; for bare power 
and knowledge in themselves ezalt rather than enrich 
human nature. We must, therefore, select from the gen* 
eral store such things as are most usef ul to mankind. We 
ahall have a better opportunitj of discussing these when 
we treat of the application to practice; besides, in the work 
of interpretation, we leave room, on every subject, for the 
human or optative chart; for it is a part of science to makd 
judicious inquiries and wishes. 

L. In the twenty-sixth rank of prerogative instanjces we 
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will plaoe the generally usefol iDStances. They are such 
as relate to varioos pointSi and freqaently occur, sparing 
bj that means considerabie labor and new trials. The 
proper place for treating of \nstniment8 and contrivances, 
will be that in which we speak of the application to practice, 
and the methods of ezperiment. AU that has hitherto been 
ascerfeained, and made use of , will be described in the par- 
ticolar history of each art At present, we will sabjoin a 
few general ezamples of the instances in qaestion. 

Man acts, then, apon nataral bodies (besides merely 
bringing them together or removing them) bj seven prin- 
cipalmethods: 1, bj the ezclasion of all that impedes and 
distarbs; 2, bj compression, eztension, agitation, and the 
like; 8, bj heat and cold; 4, bj detention in a saitable 
place; 6, bj checking or directing motion; 6, bj pecaliar 
harmonies; 7, bj a seasonable and proper altemation, series, 
and saccession of all these, or, at least, of some of them. 

1. With regard to the flrst— common air, which is al- 
wajs at hand, and forces its admission, as also the rajs of 
tha heayenlj bodies, create mach distarbance. Whaterer, 
therefore, tends to ezclade them maj well be considered as 
generallj osefal. The sabstance and thickness of vessels 
in whioh bodies are placed when prepared for operations 
maj be referred to this head. So also maj the accarate 
methods of closing vessels bj consolidation, or the lutum 
sapientice, as the chemists call it. The ezclasion of air bj 
means of liqaids at the eztremitj is also verj asef al, as 
when thej poar oil on wine, or the jaices of herbs, which 
bj spreading itself apon the top like a cover, preserves 
tbem aninjared from the air. Powders, also, are service- 
able, for although thej contain air mized ap in them, jet 
thej .ward o£E the power of the mass of circamambient air, 
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which is seeD in the preserratioii of gnpet and other fmitB 
in sand or floar. Wax, honey, pitch, and other reainoiu 
bodies, are well osed in order to make the exclnsion moie 
perfect» and to remore the air and celestial inflnence. We 
have Bometimes made an experiment by placing a yeasel or 
other bodies in qaicksilyer, tbe moet dense of all snbetances 
capable of being poared ronnd others. . Grottoes and sabter- 
raneoos caves are of great ase in keeping ofi the effects of 
the san, and the predatorj action of air, and in the north 
of Germany are nsed for granaries. The depoeiting ctf 
bodies at the bottom of water maj be.also mentioned here; 
and I remember having heard of some bottles of wine being 
let down into a deep well in order to cool them, bat left 
there bj chance, carelessness, and forgetf alness for several 
years, and then taken oat; by which means the wine not 
onlj escaped beooming flat or dead, bat was mach more 
ezcellent in flayor, arising (as it appears) from a niore com- 
plete mixtare of its parts. Bat if the case reqaire that 
bodies shoald be sank to the bottom of water, as in riveiB 
or the sea, and jet shoald not tonch the water, nor bo in* 
closed in seaied yessels, bat sarroanded onlj bj air, it 
wonld be right to nse that yessei which has been some- 
times emplojed ander water above ships that have sank, 
in order to enable.the divers to remain below and breathe 
occasionallj bj tarns. It was of the following natore: A 
hoUow tnb of metal was formed, and sank so as to have its 
bottom parailel with the sorface of the water; it thos carried 
down with it to the bottom of the sea all the air contained 
in the tnb. It stood npon three feet (like a tripod), being 
of rather less height than a man, so that, when the diver 
was in want of breath, he coald pat his head into the 
faollow of the tnb, breathe, and then continae his work. 
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We hdftr that iome sort of boat or yessel has now been 
invented, capable of carrying men some diatance nnder 
water. Anj bodiea, hoireyer, can easily be snspended 
nnder some sach yeasel as we haye mentioned, which has 
occasioned onr remarks npon the experiment. 

Another advantage of the caref ol and hermetical closing 
of bodies is this — not onlj the admission of extemal air is 
preyented (of which we have treated), bi;t the spirit of 
bodies also is prevented from making its escape, which 
is an intemal operation. For any one operating on nataral 
bodies mnst be certain as to their qnantitj, and that noth- 
ing has evaporated or escaped, since profonnd alterations ' 
take place in^bodies, when art prevents the loss or escape 
of any portion, while natnre prevents their annihilation* 
With regard to this circnmstance, a false idea has prevailed 
(which if tme wonld make ns despair of preserving qnan- 
tity withont diminntion), namely, that the spirit of bodies, 
and air when rarefled bj a great degree of heat, cannot be 
so kept in by being inclosed in anj yessel as not to escape 
bj the small pores. Men are led into this idea bj the com- 
mon ezperiments of a cnp inverted over water, with a candle 
or piece of lighted paper in it, bj which the water is drawn 
np, and of those cnps which, when heated, draw np the 
flesh. For thej think that in each experiment the rarefied 
air escapes, and that its qnantitj is therefore diminished, 
hj which means the water or flesh rises bj the motion of 
connection. This is, however, most incorrect. For the air 
is not diminished in qnantitj, bnt contracted in dimen- 
sions,*^ nor does this motion of the rising of the water 



** Pwrt of the air is expanded and eecapee, and part ia ooDsumed hj th 
fiame. When oondenaed, therefore, bj the cold appiication, it cannot ofier mf- 
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begin till the flame is extingQisbed, or tbe air cooled, so 
tbat pbyaiciana place cold sponges, moiatened witb water, 
/>n tbe cupB, in order to increase tbeir attraction. Tbere is, 
tberefore, no reason wby men sboold f ear mucb f rom tbe 
ready escape of air: for altbougb it be trne tbat tbe most 
solid bodies bave tbeir pores, yet neitber air, nor spirit, 
readily suffers itself to be rarefled to sucb an extreme de-_ 
gree; just as water will not escape bj a small cbink. 

2. With regard to tbe second of tbe seven above* 
mentioned metbods, we must especiallj observe, tbat com- 
pression and similar violence b&ve a most powerful effect 
eitber in producing locomotion, and otber motions of the 
same nature, as may be observed in engines and projeotiles, 
or in destrojing tbe organic bodj, and tbose quatities, wbich 
consist entirelj in motion (for all life, and everj description 
of flame and ignition are destrojed bj compression, wbich 
also injures and deranges everj macbine); or in destrojing 
tbose qualities wbicb consist in position and a coarae differ- 
ence of parts, as in colors; for tbe color of a flower wben 
whole, differs from that it presents wben bruised, and tbe 
same maj be observed of wbole and powdered amber; or 
in tastes, for the taste of a pear before it is ripe, and of the 
same pear when bruised and softened, is diSerent, since 
it beoomes perceptiblj more sweet. But sncb violence is of 
little avail in tbe more noble transformations and cbanges 
of bomogeneous bodies, for tbej do not, bj sucb means, 
acquire anj constantlj and permanentlj new state, but one 
tbat is transitorj, and alwajs struggling to return to its 
former habit and freedom. It would not, bowever, be use- 



fiotaDt refiituiee to the extenial «tmospheie to pnf?eiit the liquid or fleeh iram 
beins f oroed into the glsie. — 
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Ie08 to make some more diligeDt experiments with regard 
to this; whether, for iaetaiice, ttTe condenBation of a per- 
fectlj homogeneous bodj (snch aa air, water, oil, and the 
like) or their rarefaction, when effected bj violence, can 
become permanent, fized, and, aa it were, so changed, as 
to become a natare. This might at flrst be tried bj simple 
perseverance, and then bj means of helps and harmonies. 
It might readilj haye been attempted (if we had but thought 
of it), wlien we condensed water (as was mentioned above), 
bj hammering and compression, nntil it borst ont. For we 
onght to haye left the flattened globe untoached for some 
dajs, and then to have drawn off the water, in order to 
trj whether it woald haye immediatelj occapied the same 
dimensions as it did before the condensation. If it had not 
done so, either immediatelj, or soon afterward, the conden- 
^ sation woald bare appeared to have beea readered coastant; 
if aot, it would have appeared that a restitutioa took place, 
aad that the condeasatioa had been transitorj. Something 
of the same kiad might have beea tried with the glass eggs; 
the egg shoald have been sealed up suddenl j and flrmlj, 
after a complete exhaustion of the air, and shoald have been 
allowed to renxain so for some dajs, and it might then have 
been tried whether, on opening the aperture, the air would 
be drawn in with a hissing noise, or whether as much water 
would be drawn into it when immened, as would have been 
drawn into it at first, if it had not continued sealed. For 
it is probable (or, at least, worth making the ezperiment) 
that this might have happened, or migbt happen, because 
perseverance has a similar effect upon bodies which are a 
little less homogeneous. A stick bent together for some 
time does not rebound, which is not owing to anj loss of 
quantitj in the wood during the time, for the same would 
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occur (after a larger time) Id a plate of ateel, which does 
not eiraporate. If the ezperiment of aimple perseverance 
shoald fail, the matter sboald not be giren up, bnt other 
means should be emplojed. For it would be no small ad- 
vantage, if bodies coald be endaed with fixed and constant 
natares bj violence. Air coalif^then be conyerted into 
water by condensation, with other similar effects; for man 
is more the- master of violent motions than of any other 
means. 

8. The third of oor seren methods is referred to that 
great practical engine of nature, as well as of art, cold 
aad heat. Here, man^s power limps, as it were, with pne 
leg. For we possess the heat of flre, which is inflnitely 
more powerfai and intense than that of the san (as it 
reaches as)i and that of animals. But we want cold,** ez- 
cept such as we can obtain in winter, in cayems, or by 
surrouDding objects with snow and ice, whichi perhaps, 
may be compared in degree with the noontide heat of the 
sun in tropical countries, increased by the reflection of 
mountains and walls. For this degree of heat and.cold 
can be bome for a short period onlj bj animals, yet it 
is nothing compared with the heat of a buming furnace, 
or the corresponding degree of cold.*' Eveiything with us 
has a tendencj to bec(»ne rarefled, diy aoid wasted, and noth* 



** Hett mn now b» abstnketed by a vetj timplie pcooaM, tOl the degree of 
cold be of almoet anj reqaired inteneity.— Ai. 

** It ie Impoealble to oompore a degreeof hoat with e degree of oold, withoat 
tho eeeumption of eomo arbitrarj toet, to which tho degroee are to be referred. 
In the nezt eeatenoe Baooa appeam to haro takon tho power of animal Ufe te 
eupport heat or oold aa tho teet, and thon the oompariaon can only be between 
the dogree of heat or of oold that will prodaoe death. 

The soro mnat bo arbitraiy whieh diTidea eqoaUj a oertdn degree of heat. 
from a oertaln degreoof oold.— *jSlii. 
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ing to beoome oondensed or soft, exc^pt bj mixtores, and, 
M it were, spnrioas methoda. Instances of cold, therefore, 
shoald be eearched for most diligently, snch as may be 
foand bj ezpoeing bodies apon baildings in a hard frost, 
in sabterraneoas cayems, by Borroanding bodies with snow 
and ice in deep places ezoavated for that parpose, by let- 
ting bodiee down into wells, bj bnrying bodiea in qoick- 
silver and metals, by immeraing them in streams which 
petrify wood, by bnrjing them in the earth (which ihe 
Chineee are reported to do with their china, masses' of 
which, made for tWt parpose, are said to remain in the 
gronnd for forty or fifty yeara, and to be transmitted to 
their heira as a sort of artificial mine) and the lilce. The 
condensations which take place in natare, bj means of cold, 
shoald also be inyestigated, that bj learning their caoses, 
thej maj be introdaced into the arts; sach as are observed 
in the exadation of marble and stones, in the dew apon the 
panes of glass in a room toward morning after a frostj 
night, in the formation and the gathering of vapors ander 
the earth into water, whence spring foantains and the like. 
Besidesthe sabstances which are cold to the toach, 
there are othen which hare also the effect of cold, and 
condense; thej appear, however, to act onlj apon the 
bodies of animals, and scarcelj anj farther. Of these we 
hare manj instances, in medicines and plasters. Some 
condense the flesh and tangible parts, sach as astringent 
and inspissating medicines, others the spirits, sach as 
soporifics. There are two modes of condensing the spiritSi 
bj soporifics or provocatives to sleep; the one bj calming 
the motion, the other bj expelling the spirit. The violet, 
dried roses, lettaces, and other benign or mild remedies, bj _ 

their friendlj and gentlj cooling vapors, invite the spirits i 
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to onite) and restndn their yiolent and pertnrbed motion. 
Bose-wateri for instance, applied to the nostrilB in fainting 
fits, caoseB tbe reaolved and relaxed spirits to recover them* 
selves, and, aa it were, cheriahes them. But opiates, and 
the like, banish the spirits by their malignant and hostile 
qnaUty. If thej be applied, therefore, ezternally, the 
apirits immediately qnit the part and no longer readily 
flow into it; but if they be taken internally, their vapor, 
mounting to the head, expels, in all directions, the spirits 
contained in the yentricles of the brain, and since these 
spirits retreat, bnt cannot escape, they conseqaentiy meet 
and are oondensed, and are sometimes completely extin- 
gaished and soffocated; althoagh the same opiates, when 
taken in moderation, by a secondary accident (the conden- 
sation which sucoeeds their union), strengthen the spirits, 
render them more robust, and check their useless and in- 
flammatory motion, by which means they contribute not a 
little to the cure of diseases, and the prolongation of life. 

Tbe preparations of bodies, also, for the reception of cold 
ahould not be omitted, such as that water a little warmed is 
more easily frozen than that which is quite cold, and the 
like. 

Moreover, since nature supplies oold so sparingly, we 
must act like the apothecaries, who, when they cannot 
obtain any simple ingredient, take a succedaneum, or quid 
pro jt«o, as they term it, such as aloes for xylobalsamum, 
cassia for cinnamon. In the same manner we should look 
diligently aboat us, to ascertain whether there may be any 
Bubstitutes for cold, that is to say, in what other manner 
oondensation can be effected, which is the peculiar opera- 
tionof cold. Such condensations appear hitherto to be.of 
four kinds only. 1. By simple compression, which is of lit- 
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tle avail toward pennaiieDt condensation, oq accoant of tbe 
elaaticiiy of aabetances, bat may still, however, be of some 
«Miatance. 2* Bj the contraction of the coarser, after the 
eecape or departnre of the finer parts of a given bodj; as is 
exemplified in indoration by flre, and the repeated heatiog 
and extingaiahing of metals, and the like. 8. Bj the 
cohesion of the moet solid homogeneoas parts of a given 
bodj, which were previoastj separated, and mixed with 
others iess solid, as in the retarn of snblimated mercarj to 
its simple state, in whieh it occapies mach less space than 
it did in powder, and the same maj be observed of the 
cleansing of all metals from their dross. 4. Bj harmonj, 
or the application of sabstaaces which coQdense bj some 
latent power. Theae harmonies are as jet bat rarelj ob* 
served, at whioh we cannot be sarprised^ since there is little 
to hope for fsom tbeir iavestigation, anless the discoverj of 
forms and conflrmation be attained. With regard to ani- 
mal bodies, it is not to be qaestioned that there are manj 
internal and external medicines which condeDse bj har- 
moDj, as we have before observed, bat this actioo is rare 
in inanimate bodies» Written accoants, as well as report, 
have certainlj spokea of a tree in ooe of the Tercera or 
Canarj Islands (for I do not exactlj recollect which) that 
drips perpetaallj, so as to sapplj the inhabitants, in some 
degree, with water; and Paracelsas sajs that the herb called 
T08 solia is flUed with dew at noon, while the san gives oat 
its greatest heat, and all other herbs aroand it are drj. We 
treat both these accoants as fables; thej would, however, if 
trae, be of the most important service, and most worthj of 
examiDation. As to the hooej-dew, resembliag maana, 
which is found in Maj on the leaves of the oak, we are of 
opinion that it is Dot coadensed bj anj harmoDj or peculi- 
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arity of the oak leaf , but that while it falls eqaallj apon 
«ther leaves it is retained aad coatinaes on those of the 
oak, beeaoae their textore ia doser, and not 8o porons aa 
that of most of the other leayes.*^ 

With regard to heat, man possesses abandant means and 
power; but his obserration and inqairj are defectiye in 
some respects, and those of the greatest importancci not* 
withstanding the boasting of quaoks. For tbe efiects of 
intense heat are ezamined and observed, while those of a 
more gende degree of heat, being of the most frequent oc* 
carrence in the paths of natare, are, on that yery accoanti 
least known. We see, therefore, the fnrnaces, which are 
most esteemed, employed in increasing the spirits of bodies 
to a great extent, as in the strong acidB, and some chemical 
oils; while the tangible parts are hardened, and, when the 
volatile part has escaped, become sometimes fixed; the 
homogeneoos parts are separated, and the heterogeneoos 
incorporated and agglomerated in a coarse lamp; and (whai 
is chieflj worthj of remark) the junction of compoand 
bodies, and the more delicate conformations are destrojed 
and confoanded. Bat the operation of a less violent heat 
shoald be tried and investigated, b j which more delicate 
mixtares and regnlar conformations maj be prodaced and 
elicited, according to the example of natnre, and in imita- 
tion of the effect of the san, which we have alladed to in 
the aphorism on the instances of alliance. For the worJcs 
of natare are carried on in mach smaller portions, and in 
more delicate and \raried positions than those of flre, as we 
now emploj it. Bat man will then appear to have reallj 
aagmented his power, when the works of natare can be 

** It m$iy oliBn be olwenred on the leayee ci the lime ead other treee.. 
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imitated in speoiesi perfected in power, and varied in quan- 
tity; to which shoald be added the acceleration in point of 
time. BuBty for instancey ia the resalt of a long processi 
bat crocus mariU ia obtained immediatelj; and the same 
maj be obeerved of nataral verdigris and cerase. Crjstal 
18 formed slowlj, while glass is blown immediatelj: stones 
increase slowly, while bricks are baked immediatelj, etc. 
In the meantime (with regard to oar present sabject) everj 
different species of heat shonld, with its pecaliar effects, be 
diligentlj coUected and inqaired into; that of the heaveDlj 
bodies, whether their rajs be direct, reflected, or.refracted, 
or condensed bj a barning-glass; that of lightning, fiame, 
and ignited charcoal; that of flre of different materialsi 
either open or conflned, straitened or overfiowing, qaali- 
fied bj tbe different fofms of the farnaces, ezcited bj the 
bellows, or qaiescent, removed to a greater or less distance, 
or passing throagh different media; moist beats, sach as 
ihe balneum MaruB^ and tbe danghill; the ezternal and in- 
ternal beat of animals; drj heats, sncb as tbe heat of asbes, 
lime, warm sand; in sbort, the natare of everj kind of beat, 
and its degrees. 

We sboald, bowever, particalarlj attend to the investi- 
gation and discoverj of the effects and operations of heat, 
when made to approach and retire bj degreee, regalarlj, 
periodicallj, and bj proper intervals of space and time. 
For this sjstematical ineqaalitj is in trath the daagbter of 
heaven and motber of generation, nor can anj great resalt 
be expected from a vehement, precipitate, or desaltorj heat. 
For this is not oolj most evident in vegetables, bnt in the 
wombs of animals also there arises a great ineqaalitj of 
heat, from the motion, sleep, food, and passions of the 
female. The same ineqaalitj prevails in those sabterrane* 
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otLs bedfl where metals and foBsilB are perpetmJly formingi 
which renden jet more remarkable the ignoranoe of aoma 
of the reformed alchemistSy who imagined they conld attain . 
tbeir object by the equable heat of lampB, or the like, bnm- 
ing uniformlj. Let this auffice concerning the operation 
and effects of heat; nor is it time for ns to inrestigate them 
thoroughly before the forms and conformations of bodies , 
bave been f arther examined and brought to light. When 
we have determined upon our modela, we may aeek, applj, 
and arrange our instruments. 

4. The fourth mode of action is by continuance, the rery 
ateward and almoner, as it were, of natiire. We applj the 
term continuance to the abandonment of a body to itaelf for 
an obeervable time, guarded and protected in the meanwhile 
from all external force. Por the intemal motion then com- 
mences to betray and ezert itself when tbe ezternal and 
adventitious is removed. The effects of time, however, are 
far more delicate than those of fire. Wine, for instance, 
cannot be clarified by fire as it is by continuance. Nor are 
the ashea prodnced by combustion so fine as the particlea 
diBsolyed or wasted by the lapse of ages. The incorpora- 
tions and miztures, which are hurried by fire, are very 
inferior to those obtained by continuance; and the yarions 
conformations assumed by bodies left to themselves," such 
as mouldiness, etc., are put a stop to by fire or a strong 
heat. It is not, in the mesDtime, unimportant to remark 
thatthere is a certain degree of yiolence in the motion of 
bodids entirely confined; for the confinement impedes the 
proper motion of tbe body. Continuance in an open yes* 
sel, therefore, is usef ul for separations, and in one hermet- 
ically sealed f or miztures, that in a yessel partly closed, bat 
admitting tbe air, for putrefaction. But instanoes pf the 
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opention and eftect of continaance mnst be collected dili- 
gentlj from every qnarter. 

6* The direction of motion (which is the fifth method 
of action) ia of no small nae. We adopt thia term, when 
speaking of a body whichi meeting with another, either 
arrests, repelSf aUows, or directB its original motion. This 
. ia the case principally in the figore and poeition of yessels. 
An npright cone, for inatancei promotes^ the condensation 
of yapor in alembica, bnt when reversed, as in inyerted 
▼eseelB, it assists the refining of sngar. Sometimes a cnrved 
form, or one alternatelj contracted and dilated, is required* 
Strainers maj be ranged xmder this head, where the opposed 
body opens a waj for one portion of another snbstance and 
impedes tbe rest Kor is this process or anj other direction 
of motion carried on ezternallj onlj, bnt sometimes bj one 
bodj within another. Thns, pebbles are thrown into water 
to coUect the mnddj particles, and sjrnps are refined bj 
the white of an egg, which glnes the grosser particles to* 
gether so as to f aciUtate . their removal. Telesins, indeedi 
rashlj i|nd ignorantlj enongh atfcribates the formation of 
animals to this canse, bj mean^ of the channels and folds 
of the womb. He onght to have observed a similar forma- 
tion of the jonng in eggs which iiave no wrinkles or in- 
eqnaUties. One maj observe a real resnlt of this direction 
of motion in casting and modeUing. 

6. The effects prodnced bj harmonj and aversion (whicb 
is the sizth method) are frequentlj bnried in obscnritj; for 
these occnlt and specific properties (as thej are termed), the 
sjmpathies and antipathies, are for the most part bnt a 
corrnption of phiiosopbj. Nor can we form anj great 
expectation of the discoverj of the harmonj which exists 
between natnral objects, before that of their forms and 



Digitized by 



Google 



mVUM OBQANUM 288 

simple oonformations, f or it is nothing more than the sym- 
metry between these forms and conformations. 

The greater and more aniversal speoieB of harmonj are 
not, however, so whollj obsoarey and with them, therefore, 
we most commence. The first and principal diatinction be- 
tweenthem is this; that some bodiea differ considerablj in 
the abnndance and rarity of their substancey bat correspond 
in their conformation; others, on the contrary, correspond in 
the former and differ in the latter. Thos the chemists have 
well observed, that in their trial of first principles sulphor 
and mercury, as it were, pervade the aniverse; their reason- 
ing aboat salt, however, is absard, and merely introdaced 
to comprise earthj drj fixed bodies. In the other twO| 
indeed, one of the most aniversal species of nataral har- 
mony manifests itself. Thus tbere is a correspondence be* 
tween salphur, oil, greasy exhalations, flame, and, perhaps, 
tbe substance of the stars. On the other hand, there is a 
like correspondence between mercary, water, aqaeoas vapor, 
air, and, perhaps, pare inter-sidereai ether. Yet do these 
two qaatemions, br great nataral tribes (each within its own 
limits), differ immensely in qaantity and density of sab* 
stance, while they generally agree in conformation, as is 
manifest in many instances. On the other hand, the metals 
agree in sach qaantity and density (especially when com- 
pared with vegetables, etc.), bat differ in many respects in 
conformation. Animals and vegetables, in like manner, 
yary in their almost infinite modes of conformation, bat 
range within rery limited degrees of qaantity and density 
of sabstance. 

The nezt most general correspondence is that between 
individaal bodies and those which snpply them by way of 
menstraom or sapport. Inqairy, therefore, mast be made 
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M ta the eliiiuite, k»!, and depih at wlueh each meUd is 
geDeiBted, aiid the «une of gemsi whether produced in rocks 
or mines, aleo ae to the aoil in which particalar treea, shmbBy 
and herba, moetly giow and, aa it were, delight; and as to 
the beat apecieB ot manore, whether dongy chaUc, sea aand, 
or ashea, etc, and their difierent propriety^ and advantage 
according^ to ihe yariety of aoila. So alao the graf ting and 
aetting of treea and planta (aa regarda the readiness of graf t- 
ing one particolar speciee on another) dependa Tery mnch 
npon harmonjf and it wooid be amnaing to try an ezperi- 
ment I haTC latelj heard of , in grafting foreet trees (garden 
treea alone haTing liitherto been adopted), bj which means 
the leaTea and froit are enlarged, and the trees prodnce 
more shade. Tbe specific food of animala again ahould be 
obeerTed, ae well as that which cannot be nsed. Thns the 
camiTorona cannot be fed on herbe, for which reaeon the 
order of feailletans, the experiment haTing been made, 
has nearlj Taniahed; hnman nature being incapable of 
anpporting their regimen, althongh the hnman will has 
more power oTcr tbe bodilj frame than tbat of other 
animals. The different kinda of putrefaction from which 
animala are generated ehoald be noted. 

The harmonj of principal bodies with those subordinate 
to them (such indeed may be deemed tboee we haTe alluded 
to aboTe) are sufficientlj manifest, to which may be added 
tbose that ezist between different bodies and their objects, 
and, since these latter are more apparent, thej may throw 
great light when well observed and diligently examined 
upon those which are more latent. 

The more internal harmony and aTcrsion, or friendship 
and enmity (for superstition and follj haTC rendered tbe 
terms of sympathy and antipathj almost disgusting), haTO 
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beea either falselj assigDed, or mized with fable, or most 
rarelj disoovered from neglect For if one were to allege 
that there is an enmity between the rine and the cabbage, 
becaoae they will not come np well when aown together, 
there ia a anfficient reason for it in the succnlent and ab« 
sorbent natnre of each plant, so that the one defrands the 
other. Again, if one were to say that there is a harmony 
and friendship between the corn and the corn-flower, or the 
wild poppy, becanae the latter seldom grow anjwhere bnt 
in cnltivated soils, he ongbt rather to saj, there ie an enmity 
between them, for the' poppy and the corn-flower are pro« 
dnced and created bj thoae juicee which ^he corn has left 
and rejected, so that the eowing of the com prepares the 
gronnd for their prodnction. And there are a yaat nnmber 
of similar falae aasertion?. As for fables, thej mnst be 
totally exten^ninated: There remains, then, but a scanty 
supply of Buch speciee of harmony as has borne the test 
of ezperiment, such as that between the magnet and iron, 
gold and quicksilver, and the like. In chemical experi* 
ments on metals, however, there are some others worthy of 
notice, but the greatest abundanoe (where the whole are so 
f ew in numbers) is discovered in certain medicines, which| 
from their occult and specific qualities (as they are termed), 
afEect particular limbs, humors, diseases, or constitutions. 
Kor should we omit the harmony betwew the motion and 
phenomena of the moon, and their effects on lower bodies, 
which may be brought together hj an accurate and honest 
aelection from the experiments of agriculture, nayigation, 
and medioine, or of other sciences. Bj as much as these* 
genend instances, howeTcr, of more latent harmony, are 
XBxe, witb so much the more diligence are they to be in* 
qnixed after, through ttaditioni and faithful and honeak 
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reports, bot withoat rashness and credalityf with an anx- 
loas andy aa it were, hesitating degree of reliance. There 
remains one species of harmony whioh, thoagh simple in 
its mode of aotion, is jet moet vaiaable in its ase, and most 
by no means be omitted, bat rather diligentlj investigated. 
It is the readj or diffioalt coition or anion of bodies in com« 
position, or simple joxtaposition. For some bodies readily 
and willingly miz, and are incorporated, others tardilj and 
perversely; thas powders mfx best with water, chalk and 
ashes with oils, and the like. Kor are these instances of 
readinesB and arersion to mixtare to be alone collectedy 
bnt others, also, of the collocation, distribation, and diges- 
tion of the parts when mingled, and the predominance after 
the mixtare is complete. • 

7. Lastly, there remains the seventh, and last of the 
seven, modes- of action; namely, that bj the altemation 
and interchange of the other siz : bat - of this, it will not 
be the right time to offer any examples, antil some deeper 
inyestigation shall have taken place of each of the others. 
The series, or chain of this alternation, in its mode of appli- 
cation to separate eSects, is no less powerfal in its operation 
than difficalt to be traced. Bat men are possessed. with the 
most extreme impatience, both of sach inqairies, and their 
practical application, althoagh it be the clew of the labj- 
rinth in all greater works. Thas far of the generally asef al 
instances. 

LI. The twenty-seventh and last place we will assign 
to the magical instances, a term which we applj to those 
where the matter or efficient agent is scanty or small, in 
comparison with the grandear of the work or effeot pro» 
daced; so that even when common they appear miracaloaa» 
some at flrst sight, others even apon more attentive obser- 
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vatioQ. Katare, however, of herself, snpplies these but 
sparingly. What she will do when her whole store . is 
thrown open, and after the diBcoyery of formay proceBsee, 
and conformation, will appear hereafter. As far as we can 
yet conjecture, these magio effecte are prodnced in three 
ways, either by self-mnltiplication, as in fire, and tbe 
poiaons termed speciflo, and the motions transferred and 
multiplied from wheel to wheel; or by the ezcitement, or, 
as it were, invitation of another substance, ae in the magoet, 
which ezcites innnmerable needles withont losing or dimin- 
ishing its power; and again in leaven, and the like; or by 
the ezcess of rapidity^of one species of motion over another, 
as has been observed in the case of gnnpowder, cannon, 
and mines. The two former require an inrestigation of 
harmonies, the latter of a measore of motion. Whether 
there be any mode of changing bodies pcr minima (as it 
18 termed), and transferring the delicate conformations 
of matter, which is of importance in all transformations 
of bodies, so as to enable art to effect, in a short time, that 
which natore works out by divers ezpedients, is a point^ ol 
which we have as yet no indication. Bat, as *we aspire 
to the eztremest and highest resulte in that which is solid 
and true, so do we ever detest, and, as far as in os lies, 
expel all that is empty ieuid vain. 

LIl. Let thts suffice as to the respective dignity of pre* 
rogatives of instances. But it must be noted, that in this 
our organ, we treat of logic, and not of philosophy. Seeingi 
however, that our logic instructo and informs the under- 
standing, in order that it may not, with the small hooks, as 
it were, of the mind, catch at, and grasp mere abstractions, 
but rather aotually penetrate nature, and discover the prop* 
ertiesand effects of bodies, and the determinate laws of 
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their labstoiioe (ao that this science of oors springs from 
the natuie of thingB, as weil aa from that of the mind); it 
18 not to be wondered at, if it hare been continuallj inter- 
apersed and illoatrated with natural obserrationB and ex- 
periments, aa instances of oar method. The prerogative 
inatances are, aa appeam from what .has preceded, twenty* 
seren in number, and are termed, solitary instanceSy migrat- 
ing instances, oonspicaons instances, clandestine instancesy 
constitutive instancesy similar instances, singalar instancesi 
deriating instances, bordering instances, instances of power, 
accompanjing and hostile instances, sabjunctive instancesi 
instances of aHiance, instances of the cross, instances of 
dirorce, instances of the gate, citing instances, instances 
of the road, sapplementary instances, lancing instances, in- 
stances of the rod, instances of the coarse, doses of natnre, 
wrestling instances, saggesting instances, generalLj asefol 
instances, and magical instances. The advantage, bj which 
these instances excel the more ordinarj, regards specifically 
either theorj or practice, or both. With regard to theorji 
they assist either the senses or the anderstanding; the senseBi 
as in the five instances of the lamp; the anderstanding, 
either bj ezpediting the exclasire mode of arriring at the 
form, as in solitary instanoes, or bj confining, and moie 
immediatelj indioating the affirmative, as in tbe migrating, 
conspicooas, accompanying, and sabjanctive instances; or 
by elevating the anderstanding, and leading it to general 
and oommon natares, and that either immediatelj, as in the 
olandestine and singular instances, and those of alliance; or 
▼ery nearly so, as in the constitatiye; or still less so, as in 
the similar instances; or bj correcting tbe anderstan di ng 
of its habits, as in the deviating inatanoea; or by leading to 
tbe grand f orm or fabiic of the uniyene, aa in tha bordenng 
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instanoes; or by goardiQg it from false forms and causeai 
as in thoee of the croas and of divorce. With regard to 
praotice, they either point it out, or measare, or elevate 
it Thej point it out, either bj showing where we must 
commence in order not to repeat the labors of others, as in 
the inetances of power; or bj inducing us to aspire to that 
which may be possible, as in the suggesting instances;~the 
four mathematical instances measure it. The generallj use- 
f ul and the magical elevate it 

Again, out of these twenty-seven instances, some must 
be collected immediately, without waiting for a particular 
investigation of properties. Such are the similar, singular, 
deyiating, and bordering instances, tliose of power, and o£ 
the gate, and suggesting, generallj useful, and magical in- 
stances; for these either assist and cure the understanding 
and senses, or f urnish our general practice. The remainder 
are to be collected when we flnish our sjnoptical tables for 
the work of the interpreter, upon anj particular nature; 
for these instances, honored and gifted with such preroga- 
tives, are like the soul amid the vulgar crowd of iDstances, 
and (as we f rom the first observed) a f ew of them are worth 
a multitude of the others. When, therefore, we are forming 
our tables thej must be searched oot with the greatest zeal| 
and placed in the table. And, since mention must be made 
of them in what follows, a treatise upon their nature has 
necessarily been preflxed. We must next, however, pro- 
ceed to the supports and correctiohs of induction, and 
thence to concretes, the latent process, and latent confor- 
mations, and the other matters, which we have enumerated 
in their order in the twentj-first aphorism, in order that, 
like good and faithful guardians, we may yield up tbeir 
fortune to mankind upon the emancipation and majority 
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of their undentanding; from whioh mturt necessarilj follow 
an improremeat of tbeir esftate, and an inerease of their 
power orer natore. For man, bj the fall, loet at onoe his 
atate of innooence^ and hia empire over oreation, both <^ 
which can be partiallj reoovered eren in this life, the first 
bj religion and faith, the eecond bj the arts and 8cience£u 
For creation did not become entirelj and ntterly rebellioofl 
bj the onrse, bnt in oonaeqnenoe of the Divine decree, 'Mn 
the sweat of thj brow shalt thon eat bread," she ia oom- 
pelled bj onr labore (not assnredly bj onr dispntes or 
magical oeremonies), at length, to afFord mankind in some 
degree his bread, that is to say, to snpplj man's dailj wants. 
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